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PREFACE. 


It  has  louf^  been  the  writer's  desire  to  f,'ive  to  the  public  a  voiiiiiie  on  the  na- 
tive trees  of  Hawaii,  giving  popular  as  well  as  teehuieal  descriptions  of  the  trees 
peculiar  to  Hawaiian  soil. 

At  first  it  was  thoujj;lit  that  plain  popular  descriptions  would  siiiRce,  but  it 
soon  became  evident  that  the  technical  part  could  not  be  dispensed  with,  ami  in 
order  to  make  tlie  b(K)k  valuable  for  both  the  layman  and  the  scientist,  it  was 
therefore  included. 

The  rather  lengthy  introduction  seemed  an  advisable  featun-  and  nec<'ss:iry, 
as  it  gives  practically  for  the  first  time  a  more  or  less  detailed  descciption  of  all 
the  floral  regions  and  their  plant  associations  found  in  this  island  ijronp,  not 
being  restricted  to  trees  alone  but  embracing  the  whole  plant  covering. 

In  the  sequence  of  families  Engler  and  I'raTitl's  X'atiirlieho  I'HanwMfaniilioii 
Sj-stem  has  been  followed,  beginning  with  the  ('rypliii.nuns  and  ending  witli  the 
Compoaitae. 

Under  each  species  a  complete  reference  and  synonomy  is  given,  as  far  as 
was  possible.  Of  course,  as  in  all  works  of  this  nature,  mistakes  will  un- 
doubtedly be  found,  which  will  have  to  be  overlooked  on  aceonnt  of  the  insular 
position  of  the  writer,  as  it  was  not  always  possible  to  consult  original  works, 
some  of  them  old  and  out  of  print  and  therefore  unobtainalile.  It  will  not  be 
out  of  place  here  to  acknowletige  the  kind  assistances  of  Jliss  Mary  A.  Day,  the 
Librarian  of  the  Gray  Herbarium,  for  the  loiui  of  books  and  copies  of  articles,  etc. 

Following  the  reference  is  a  technical  description,  usually  enlarged  and  based 
on  material  in  the  College  of  Hawaii  Herbarinm  ;  (tnly  in  such  instances  as  when 
the  plant  is  very  common  or  has  not  been  eolleeted  by  th((  writer,  are  d<wcrip- 
tions  of  old  authors  quoted.  As  far  as  possible  native  names  are  given  under 
most  of  the  trees  in  italics,  as  well  as  any  legendary  or  other  facts  of  sufficient 
interest,  together  with  habitat,  plant  association,  etc.  Of  a  number  of  trees  of 
which  nothinir  is  known  of  a  popular  nature,  the  technical  side  is  eidarged  upon, 
especially  in  the  family  Rutaceae  (genus  I'elea)  and  CampaTuibtceae  (tribe  Tjo- 
belioideae). 

The  writer  wishes  here  to  acknowledge  above  all  the  kind  assistance  of  Prof. 
Dr.  Ignatz  Urban  of  Berlin.  Prof.  Le  f^omfe  of  I'aris,  Prof.  Dr.  .\.  Zahlhruckner 
of  Vienna  and  Profs.  H.  L.  Robinson  and  M.  L.  Fernald  of  Ihirvard.  in  the  loan 
of  herbarium  material,  mainly  types,  for  comparison,  wifhcait  which  the  iiuthen- 
ticity  of  ninny  determinntinns  woidd  have  been  doubtfid  ;  this  refers  mainly  to 
the  tribe  Lolielioidcae  of  the  family  rampnniibK-ene.  one  of  the  most  intricate 
tribes  fniind  in  these  Isbmds, 
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Ail  sui'h  plants  are  included  in  this  booJ;:  as  have  been  observed  by  the  writer 
as  trees,  even  if  usually  occurring  as  shrubs.  To  the  many  species  of  trees  already 
known  the  writer  has  added  1  new  genus,  22  new  species,  31  new  varieties,  3  new 
forms  and  1  new  hybrid,  which  are  all  described  by  him.  A  number  of  new 
species  were  discovered  by  the  writer,  but  described  by  various  authorities,  in- 
eluding  4  new  species  of  Palms  by  0.  Beccari  of  Florence,  Italy,  all  of  which 
are  included  in  this  book.  In  an  addendum  the  writer  describes  seven  new 
species,  seven  new  varieties  and  one  new  form  belonging  to  tbf  Family  Cam- 
panulaceae,  tribe  Lobelioideae.  This  brings  the  total  number  of  new  plants 
described  by  him  herein  up  to  seventy-two. 

It  was  also  necessary  in  some  instances  to  make  a  few  new  combinations. 

Of  the  215  photographs  nearly  all  were  taken  \iy  the  writer  Id  the  iield,  with 
the  exception  of  plates  1,  12,  17,  27,  68,  130,  and  131,  by  Mr.  E.  S.  Hosmer;  nos. 
29  and  37  by  flir.  R.  Perkins ;  no.  2,  by  Mr.  A.  Gartley,  and  nos.  23,  26  and  31,  by 
Mr.  R.  J.  Baker,  to  all  of  whom  the  writer  wishes  to  acknowledge  his  indebtedness. 

The  present  volume  is  primarily  due  to  the  enthusiasm  of  Ex-Governor  George 
E.  Carter,  who  headed  the  list  of  patrons  and  secured  the  necessary  funds  to 
insure  publication.  Credit  is  due  the  College  of  Hawaii  for  supplying  photo- 
graphic material  and  part  of  the  writer's  time. 

It  should  be  stated  here  that  most  of  the  material  on  which  this  publication 
is  based  was  collected  by  the  writer  under  the  auspices  of  the  Board  of  Commis- 
sioners of  Agriculture  and  Forestry  of  this  Territory. 

To  Dr.  H.  L.  Lyon  the  writer  is  indebted  for  technical  advice,  and  to  Dr.  E. 
Hackel  and  Rev.  George  Kiikenthal  for  identifleation  of  Grasses  and  Cyperaceae 
respectively. 

To  Mr.  Francis  Gay  of  Kauai  the  writer  is  greatly  indebted  for  knowledge  of 
matters  pertaining  to  Hawaiian  names  of  trees  and  their  uses;  he  also  wishes  to 
express  his  thanks  to  all  those  who  extended  to  him  the  far-famed  Hawaiian 
hospitality  during  his  many  sojourns  on  the  various  islands  of  the  group. 

Last  but  not  least  the  writer  wishes  to  acknowledge  the  kind  assistance  o' 
Prof.  IT.  M.  Ballon  of  the  College  of  Hawaii  in  his  painstaking  reading  of  proof- 
sheets,  and  expresses  his  thanks  to  him  and  all  those  who  have  helped  in  the 
preparation  of  this  book. 

The  volume  is  herewith  presented  to  the  public,  who  the  writer  hopes  will  be 
lenient  towards  any  mistakes  in  the  construction  of  sentences,  English  not  being 
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College  of  Hawaii. 

Honolulu.  T.  H..  April  23,  1013. 


Joseph  F.  Eock. 
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KEY  TO  THE  FAMILIES. 


MOXOCOTYLEDO>:OUS   OR   ENDOGENOUS   PLANTS. 
Ovary  superior,  naUeS  flowers  unisexual,  on  spHtliaeeous  spatlices. 

Flowers  dioecious,  in  heads  or  spiliBs,  leaves  elongate,  priekly  at  tlie  edges. 

Fandanaceae 
Ovary  superior,  synearpous,  3-celled,  perianth  of  <>  segments  in  2  series. 
Perianth  regular,  wholly  eorolla-like,  <!el]a  of  ovary  2  to  many  ovulate. 

Iiilia,ceae 
Perianth  sina)!,  ealyx-like,  fruit  drupaceous  or  baccate,  l-see<led,  leaves  palm- 
ate or  pinnate,  flowers  on  a  brandling  spa{|ix Falmae 

DICOTYLEDONOUS  OR  EXOGENOUS  PLANTS. 
I.     Perianth   simple   or   none. 

Ovary  of  3  or  rarely  2  or  more  than  3  united  carjiels,  with  1  or  2  pendu- 
lous ovules  in  each. 

Fruit  either  capsular,  separating  into  as  many  2  valvei!  focci   as 

carpels,   or   succulent   and    indehlscent Euphorblaceae 

Ovary  free  with  one  ovule,  styles  2  or  rarely  1. 
Ovule  anatropous  or  ainphitropous. 

Fruit  indehiseent  nut  or  drupe-like,  one  seeded... .     Ulmaceae 
Fruit   small,  drupe-like,  milksap  present,   leaves   with   2   ii.villary 

stipules Moraceae 

Ovule  orthotropouB, 

Polyearpium     or    drupe    often     enclosed     by     and     iiuiti^d     with 

the  perianth;  usually  without  milkBitp Urticaoeae 

Ovary  1-celled  with  few  ovviles,  seeil  single. 

Perianth    partly    adnate   to    maturing    ovary,    ovules    1-3. 

Santalace£ie 
Ovary  1-eelled  with  a  single  ovule;  embryo  curved. 

Perianth  dry,  supported  hy  3  bractlets,  stamens  connate  jit  tho 

base,  as  many  as  perianth  segments Amarantaceae 

Perianth   tube   persistent   around   the   friiit,   Rtamens   not   of    tlie 
same  number  as  lobes  of  perianth,  hypogynous.  .      Nyctaginaceae 
Ovary  one-celleil,  free,  with  a  single  ovule,  embryo  not  curved. 

Perianth  segments  6  in  2  circles,  persistent;   fruit  a   one  nooiicd 

berry  or  drupe Lauraceae 

Perianth  segments  4,  stanLens  twice  as  many,  sessile  in  2  alter- 
nate rows,  fruit  a  drupe-like  reddish  berry Thymelaeaceae 

IT.     retells  united,  at  least  at  the  base. 
Corolla  epistynous,  regular. 

Ovary  2-  or  more  celled,  stamens  ailnate  to  tlie  corolla,  as   many  as 

corolla   lobes;  leaves  opposite Rubiaceae 

Ovary  1   celled,  1-ovulate;  stamens  adnate,  as  many  ng  corolla  lolies. 

Compositae 
Corolla  epigynous,  irregular. 

Stamens  ii,  filaments  and  anthers  connate,  the  latter  bearded  at  the 

top;   milk  sap  present Campanulaceae 

Lobelioldeae 
Stamens  free,  stigma  surrounded  hv  a  hairy  indusiiim . . .     Goodeniaceae 
Corolla  hypogynous  or  jierigynous,  hearing  the  stamens,  regular. 
Ovarv  3  or  more  celled;  1  or  2  ovules  in  each  cell. 

Stamens  .^,  alternate  with  corolla  lobes;   a  single  ovule   in   each 

cell Eraeridaceaa 

Stamens  indefinite;  flowers  unisexual Ebeiiaceae 

Stamens  .vfi,  opposite   the   corolla   lobes   when   of   =f>inc   number, 
often  alternating  with  staminioilia;  milliy  sap  presrnt. 

Sapotaceae 
Ovarv  1-celled.  with  a  free  centra!  placenta.     . 

Stamens  op]ioK(te  the   corolla   lolies;   .inq.e  with   ri   single   liH.'iilar 
seed Myrslnaceae 
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Ovary  2  or  id  completely  ^-celled. 

Corolla  contorted  in  the  bud;  leaves  opposite. 
Capsule  2  or  S-celled,  with  axile  placentas 

Log 
Carpels  2,  more  or  1es9  distinct,  milky  gap  p 

Ap 
Corolla  not  contorted,  leaves  generally  alternate 
Ovary  2-celled  with  1-3  ovules  in  each  eel 

4-lobed,  imbricate O 

0\arj     2  celled,    with    many    ovules    in    ea  h 

pliited  or  imbricate,  5'4  lobed S 

Ovarv  4-celled,  with  1  ovule  in  each  cell 

imbriiate  B        glna 

CorollT  pengynous    bearing  the  stamena,  irregular. 

Ovarv  2  10  celled,  one  oiule  in  each  cell;  corolla  5- 
as  stamens  My  p  ae 

III.  Petila  free       Stamens  pengvnous  or  epigynous. 

Dial   consiHCUOUS,  pengjnous  or  hypogynoua;   flowers  sm 
ytimens   alternate   with  petals;    ovary   2-5   celled, 

1  ovule  m  each  cell C    as 

Stamens  op]iOBite  the  small  petals;  ovary  frea  2-4-ee     d  w   h  g 

ereU  o\  nle  in  each  cell  Bhamu        e 

Stimens  alternate  with  the  petals,  or  twice  as  man  p 

1  5  celled,  fruit  usualh   a  one  celled  drupe;  leave 

An         d 
Carpels  free,  or  connate  onlj   at  the  base. 

Flowers    irregular    and    imbricate    or    regular    and 

2  \  dh  ed  pod  Legmni 

Ovary  syncarpous,  superior,  with  aiile  placentas,  ovules  1 

Corolla  mouopetalous,  ovary  many-celled Am 

Orary  syncarpous,  with  axile  placentas  and  many  seeds 
Ovary  inferior,  stamens  indefinite;  ealyx-lobes  imbri 

Myrta      e 
Ovary  syncarpous   with   parietal   placentas  and  many  ovules   on   eaeb   of 
the  latter. 
Ovary  partly   adnate  to   calyx,   2-5-celled;   leaves  opposite. 

8axifragacea« 
Ovary   inferior    with    an    epigynous    disc,    2-    to    several    celled,    with    a 
single  ovule  in  each  ceil. 

Calyx  adnate  to  ovary,  the   latter  3  to  many  celled,  with  one  ovule 
in  each  cell ;  leaves  compound Araliaceae 

IV.  Petals  free  from  the  calyx  and   from  each  other,  wanting  in  Xylosma. 

Ovary  syncarpous,  placentas  parietal. 

Petals  as  many  as  sepals  or  none,  stamens  indefinite.  . .    FlacouTtia^eae 
Sepals,  petals  and  stamens  iaomerous,  5  each;  fruit  a  two  to  four- 

valved  woody  capsule Pittosporaceae 

Ovary  syncarpous,  placentas  axile. 
Disc  wanting,  sepals  imbricate. 

Sepals  and  petals  tetramerous,  stamens  indefinite;  ovary  1-cclled; 

leaves  opposite Guttif erae 

Sepals  and  petals  pentamerous,  the  latter  often  cohering  at  the 

base;   stamens  indefinite,  leaves  alternate Theaceae 

Disc  wanting,  sepals  valvate. 

Stamens   indefinite,   monadelphous;    fruit   capsular;    seed    u»ually 

roniform,  flowers  often  showy Malvaceae 

Stamens  indefinite,  polyadelphous Etaeocarpaceae 

Disc  annular,  inside  the  stamens. 

lieaves    entire    and    opposite    or    imparipinnate    and    siternate; 
ataniBHS  as  many  or  twice  as  many  as  petals;  ovary  4-eelled 

and  in  fruit  i  lobed,  or  of  a  single  carpel Rutaceae 

Disc  annular,  outside  the  stamens. 

Leaves    entire,    imparl -pinnate    or    dissected,    alternate;     petals 
sometimes  wanting;  ovary  3-celled Sapindaceae 


,  Google 


BOTANICAL  REGIONS. 


Little  attention  has  hitherto  been  paid  to  the  various  interesting  botanical 
regions  of  the  Hawaiian  Islands.  The  dilt'erent  t.y]>es  of  forests,  even  at  the 
same  elevation  and  often  in  one  district,  are  so  marked  that  one  could  draw 
imaginary  lines  separating  these  various  types  of  forests  with  their  peculiar 
species.  There  seems  hardly  to  be  a  transition  type  present.  It  is  owing  to 
the  various  lava  Hows  of  all  ages  that  such  types  of  forests  are  at  present  in 
existence,  but  nevertheless  climatic  conditions,  such  as  wind,  rainfjill,  etc.,  are 
also  responsible  for  these  peculiarities.  This,  of  course,  applies  more  to  the 
Island  of  Hawaii,  which  is  the  hirj>;eat  and  supposed  to  be  the  yountfest  of  the 
group. 

If  we  include  the  scanty  strand  vegetation,  which  consists  mainly  of  a  few 
herbaceous  plants  and  three  or  fonr  species  of  trees,  which  are  scattered,  single 
ones  here  and  there  on  the  beaches,  we  have  six  botanical  regions,  each  of  which 
has  again  to  be  subdivided  into  sections,  owing  to  topographical  changes  caused 
by  lava  flows  and  climatic  conditions.  Many  changes  on  lava  flows  are  caused 
by  rain  and  exposure  to  wind,  which  disintegrates  the  lava  quicker  than  in  other 
regions  more  sheltered,  and  so  decides  the  plants  most  adaptable  to  these  re- 
gions, thongh  this  in  turn  depends  again  on  the  nature  of  the  lava  itself,  whether 
ttffl  (rough)  or  pahoehoe  (smooth)  lava. 

The  botanical  regions  are  as  follows : 

1.  Strand  vegetation. 

2.  Lowland  region.  {This  region  merges  into  the  lower  forest  region). 

Section  a,  dry  region. 
Section  b,  wet  region. 

3.  Lower  forest  region. 

Section  a,  windward  side. 
Section  b,  leeward  side. 

4.  Middle  forest  region. 

Section  a,  dry  region. 

Section  b,  semi-dry. 

Section  c,  wet  region. 

Section  d,  kipiikas,  (small  areas  of  lands  with  no  trace  of  lava,  soil 
black  and  fertile  in  dry  section,  surrounded  by 
newer  lava  flows;  richest  in  tree  species). 

5.  Bog  region. 

6.  Upper  forest  region. 
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STKAND    VEGETATION. 

As  already  remarked,  the  strand  vejretatioii  of  these  islands  is  extremely  poor 
in  comparison  with  the  Inxnrioiis  strand  floras  of  the  ishnida  of  the  Sonth  Seas 
and  other  eonntries  bordering  on  the  Pacific.  Of  trees,  the  most  common  are 
the  Hisbiscus  tiliaceiis  (Ilau)  and  Pandanus  odoral issimm  (Piilicda).  (See 
plate  I.).  "While  the  former  may  be  seen  in  scattered  clnmps  along  the  shore, 
the  latter  forms  dense  forests  on  the  windward  sides  of  the  Islands  of  Hawaii 
and  JIani,  coverinff  the  precipitous  walls  down  to  the  water's  ed^e.  They  are 
usually  associated  with  the  Jambosa  malacccnxis  (Oliia  at),  which,  however, 
does  not  jjrow  on  the  steep  slopes,  but  at  the  btittom  i>f  narrow  ravines,  which 
the  mountain  strenms  have  cut  into  the  preei'pitons  dill's.  They  are  also  asso- 
ciated with  the  Alcurites  ntolticca)ta  (Evkui). 

It  is  in  such  places  as  Pololn,  Ilonokaneiki,  Ilonokonenni,  "Waimanu,  ete., 
on  the  windward  side  of  Hawaii,  and  Makaiwa,  and  other  valleys  on  the  wind- 
ward side  of  Maui,  where  conditions  are  still  undisturbetl,  that  one  can  see 
strand  vegetation  that  would  somewhat  remind  him  of  the  strand  floras  of  the 
Sonth  Seas,  But  in  the  true  sense  of  the  word  it  is  not  a  typical  beach  flora, 
but  belongs  to  the  lowland  zone,  which  in  certain  localities,  as  mentioned  above, 
reaches  the  water's  edge.     (See  plate  II.) 

On  sandy  beaches  the  cosmopolitan  Ipomoca  ■pi':'  aiprar  (I'lilnicJnic)  is  nearly 
always  found,  with  its  long  runners  reaching  almost  into  the  sea.  Cuscufa 
Saiidwiehiaita  {Dodder  or  I'ololo)  may  often  be  seen  growing  on  Ipomoca  pes 
caprae  as  well  as  on  Ipomoca  iuberculata.  Among  other  Convolvulaceae  pecu- 
liar to  the  shores  is  Ipomoea  acclosacfoUa  (Hunahai),  which  is  found  on  the 
island  of  Niihan  only.  Jac.ijiicmoidia  •^atidwicctiiti^  occurs  farther  inland,  as 
well  as  on  sandy  shores,  together  with  the  nyctaginaceous  Bocrliaavia  di/fnsa 
(Xcna).  Of  the  Car;\'ophyIlaceae,  only  two  endemic  species,  Scliiedea  licmyi 
and  ScJiiedea  Lydgatci,  are  found  on  the  shores,  and  those  on  the  island  of 
Blolokai  only,  under  the  precipitous  elitts  on  the  windward  side.  Of  Legiimi- 
nosae,  the  rare  Scsbaiiia  tomentoan  (Olinij,  Vi<)na  Intra  and  (^auaralia  sp?  are 
to  be  found,  the  two  latter  especially  common  near  Waialna,  Oahu,  and  also  on 
Molokai,  together  with  the  boraginaeeous  Ileliolropuim  ('uraasavinmi  and  //. 
anonialmn  (Ilwaliiiia).  Of  Campanulaeeae,  the  very  interesting  and  queer 
looking  Brigliamia  inslrjius  of  the  tribe  Lobelioideae  is  found  on  the  islands  of 
Niihau,  Kauai,  Molokai  and  Lanai,  thcnigh  only  on  the  windward  sides,  growing 
on  the  precipitous  cliffs  down  to  a  fmv  feet  from  the  waves,  wh<:re  they  are 
within  reach  of  the  tremendous  spray  of  the  sea.  On  the  latter  island  it  is  found 
at  the  head  of  Manna  Lei  gorge  on  the  precipitous  dirt's. 

One  of  the  most  common  sea-shore  plants  i.s  the  cosmopolitan  Scaerola 
frufcscciis,  which  is  usually  in  eimipany  with  Vilrr  irifoliii. 

Of  trees,  CalophyUvm  hiophijlliim  (Kamani)  forms  usually  large  groves  on 
the  wiTidward  sides  of  most  of  the  islands:  but  especial  mention  may  be  made 
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of  the  beautiful  grove  on  ilolokai  in  the  vnllej'  of  Halawa,  which  was  spoken  of 
and  recorded  by  the  earliest  uavif^ators  who  visited  these  islands. 

Among  the  plants  already  mentioned,  the  following  are  often  met  with, 
though  a  few  are  peculiar  to  certain  localities : 

!A  species  of  Tetranioiopium*  on  the  more  muddy  flats 
on  Molokai. 
(JVehe)  Lipochaeta  sueculeiita  (Xiihau  and  Kauai)* 
(NeheJ  Lipochaeta  lutefrrifolia* 
(Xehc)  Lipochaeta  connata  var.  littoralis* 
(Kookolau)  Campylotheca  molokai ensis. 
(Kol-o)  Euphorbia  cordata 

(Ohcio  l.-ai)      Lycium  Sandwiceuse  ' 

yolanum  Nelsoni*   (Molokai) 
Kadua  littoralis  (Jlololiai)* 
Lepidium  ap?* 
(Hoaica)  Pittosporum  halophilum  (Jlolokai)* 

(Ilenhiuhi)       Cassia  Gaudiehaudii  (Lanai  Mandu) 

Scaevola  coriacea* 
(Hialoa)  Waltheria  Americana 

Achyranthns  sp. 
(Mal'oii)  Peiicedaiium  Sandwicense* 

Lysimaehia  spathulata 
Ruppia  maritima 
(Ninika)  Lythrum  maritimum  (AVaikolu,  Jlolokai,  only) 

(Mao)  Gossypium  tomentosuni 

(Maiapilo)        Capparis  Sandwichiana 
(Anapanapa)  Colubrina  Asiatica 
(Eului)  Nototrichium  hnmile* 

Hat  is  maritima 
(Iliain  aloe)     Santahim  littorale* 

(Kaunoa)         Cassytha  filiformis  (usually  on  Ipomoea  pes  eaprae) 
Of  trees  the  followins  may  be  recorded: 
(Milo)  Thespesia  popidnoa 

(Niu)  Cocos  nueifera 

(Kou)  Cordia  subcordata 

(Kamani)         Terminalia  catappa 
(Noni)  Morjnda  citrifolia 

On  the  rocks  near  the  sea  at  Waialua  and  Cape  Kaena,  Oahn,  the  writer  ob- 
served plants  of  Myoporum  Sandwicense*  only  one  foot  high,  which  at  3000 
feet  elevation  becomes  a  tree  40  feet  in  height. 

*  Those  which  are  foliovrecl  by  an  asterisk  ; 
and  belong  to  the  atrand  region,  with  the  pxci'pti 
the  lowlnnds  and  are  found  on  the  beaches. 
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Of  Cyperaceae,  the  following  aro  to  bo  foTind: 
Cj-penis  peniiatiis 
Cj'penis  phleoidea 
Fiinbristylis  pyciiocepluila* 

Carex  SandM-iceiisis  var.    (]\r;U;in\v;i   ;iiiij  Naliilni  hnch,  Maui 
Graniineae 

Sporobiilus  Virgiuicns,  etc. 
The  CoMia  siibewdata  (Kou),  which  has  t'olhnvi;il  tJie  Mahiyan  race  iu  it 
migration,  was  onee  much  more  eoiimion  tlian  how.  Only  a  feiv  ti-ces  can  h 
found  along  the  shores,  and  those  mainly  oti  the  less  frequently  visited  islands 
in  out-of-the-way  places.  Whether  the  presence  of  this  ti-ee  can  be  attribute! 
to  the  ocean  currents  or  to  the  agency  of  man  can  not  definitely  be  tleternn'ni-i' 
thongh  presumably  to  the  latter.  The  Coconut,  of  course,  uwds  hardly  to  b 
mentioned,  though  it  is  not  present  in  such  extensive  groves  as  in  the  South  Se 
Islands  or  Central  America.     (See  plate  III.) 

Of  Cryptogams,  mention  may  be  made  of  the  Ophiiujhsriiuu  vnhjoluni.  whic 
springs  tip  on  our  shores  after  heavy  rains. 

Between  the  beach  formation  and  lowland  zone  occur  lagoons  on  some  o 
the  islands,  which  are  usually  stocked  with  Scsuviiim  PiirtHlacaxtnim.  ver; 
common  in  company  with  Cyperiis  pemiatus,  C.  lacvigatus  and  McscmbriaH 
themum  of  recent  introduction.  In  the  ponds  themselves,  Lcm.na  minor  am 
Wolfia  coiumbiaiia  are  very  common,  besides  NdiimbUim  speciosum,  Sayittari 
sagiitifolia  and  the  eryptogamous  Marsilia  villosa,  Scirpia  maritiimis,  am 
8.  lactistris.  Cyperus  umbollifcnis,  having  escaped  from  cultivation,  is  foum 
occasionally  in  patches.  The  Chenopodiums  are  numerous,  nearly  iihvll,^■s  ii 
company  with  Portulaca  oleracea  and  Ccnclinis  echinatus. 

THE    LO\VL.\XD    ZONE, 

Most  of  the  plants  mentioned  in  the  strand  formation  can  be  found  in  th 
lowland  zone,  though,  of  course,  several  species  of  plants  are  peculiar  to  th 
lowland  zone.  This  formation  is  usually  open  grassland  on  the  leeward  sides  o 
the  islands  when  spared  by  lava  flows,  and  has  lately  been  taken  up  with  I'n 
sopis  juUfiora  (Algaroba)  and  Acacia  farnesiaiia  (Kluj.  Of  the  nativ(^  vegi 
tation  belonging  to  this  zone,  Andropognn  cantortiia  (I'ili  grass)  and  Panieiin 
torridum  (Kakonakoiia)  are  the  most  common.  In  these  fields  Opnniia  tun 
occurs  frequently  with  numerous  aliens  of  many  coinitries,  of  which  the  mos 
obnoxious  is  Lantana  camara  (Lantana),  which,  however,  ascends  to  an  elevatioi 
of  sometimes  3000  feet  and  even  higher. 

Of  other  native  plants,  Sida  fallax  and  .?.  curdifoUa  (llima)  are  the  mos 
common,  with  Walfheria  Americana  and  a  few  species  of  Lipochaeta  and  pei 
haps  a  species  of  Ilaplostachys,  which  is  peculiar  to  the  drj',  open,  grassy  dis 
trtets.  Thephrosia  piscatoria  is  not  uncommon.  Passiflora  triloba  and  P.  fo( 
tida  have  become  terrible  pests  in  certain  parts  of  the  islands,  covering  larg 
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areas  to  the  ex<?Iusion  of  everytliins'  <-'lse.  A  striking  plant  of  the  lowland  zone 
is  the  Mexican  Poppy,  A)yeino)ic  Mexicaua,  the  i'tiakala  of  the  natives.  On  the 
lava  fields  which  have  reached  the  shore,  especially  on  the  island  of  Hawaii  in 
South  Kona,  native  trees  belonging  to  the  lower  forest  zone  have  descended  to 
the  lowlands  and  can  he  found  within  a  few  yards  from  the  sea.  The  most 
common  is  Reyiioldsia  sandn-icensis.  Even  the  Metrosideros  polymofpha  (Ohia 
leltua)  the  writer  found  growing  praetieally  at  sea  level,  together  with  Pteetroiila 
odorata,  which  was  covered  with  the  hnirnceons  leatiess  parasite,  ('assullia  fili- 
formis.  "What  has  just  been  said  of  the  Ohia  lehua  is  also  tme  of  Myoporum 
sandwicense  (Naio),  which  can  be  fonnd  near  the  sea  on  the  west  end  of  Oahu 
near  Kaena  Point,  only  a  foot  in  height. 

THE   LOWEK   FOUEST  KEOION. 

This  region  is  perhaps  the  most  interesting  one  as  far  aa  tree  growth  is  con- 
cerned. It  ranges  from  about  1000  feet  to  2000  feet  elevation,  and  ia  exceed- 
ingly tropical  on  the  windward  side,  with  a  more  or  less  uniform  vegetation, 
though,  of  course,  varying  according  to  locality. 

Nothing  can  be  more  different  in  as[)eet  than  the  lower  forest  region  of  the 
lee  sides  of  some  of  the  islands  as  compared  to  that  of  the  windward  side.  How- 
ever, there  are  exceptions,  as  no  two  islands  are  alike  in  formation,  and  vary 
also  greatly  in  age.  The  vegetation  on  some  of  the  lava  flows  of  more  recent 
origin  diifers  from  that  of  the  lava  flows  of  greater  age.  On  some  of  the  islands, 
as  on  Oahu  and  Kauai,  and  perhaps  Mololtai,  in  certain  localities  on  the  leeward 
side,  the  vegetation  diiifers  very  little  from  that  of  the  windward  side;  but, 
nevertheless,  each  island,  with  the  exception  of  Kahoolawe,  and  also  Niihau,  has 
its  peculiar  leeward  lower  forest  flora,  which  is  in  all  cases  richer  in  species  as 
far  as  tree  growth  is  concerned  than  the  rain  forest. 

The  island  of  Hawaii  will  need  a  special  chapter,  as  it  is  the  largest  of  the 
group  and  has  the  most  widely  ranging  regions  of  all ;  differing  in  climatic  con- 
ditions, rainfall,  soil  formations,  lava  Hows  of  all  ages,  winds,  etc.,  all  of  which 
have  contributed  or  are  the  cause  of  these  marked  types  of  forest  or  plant  cover- 
ings belonging  to  the  lower  forest  region. 

The  island  of  Ifaui,  which  is  the  next  largest,  has  also  a  very  striking  forest 
flora  that  belongs  to  the  region  discussed  in  this  chapter.  For  convenience  sake, 
this  lower  forest  region  is  here  divided  into  two  subsections:  (a),  the  windward, 
and  (b),  the  leeward  forest  flora.    The  island  of  Hawaii  is  discussed  separately. 

The  most  striking  of  all  trees  belonging  to  this  region  is  the  Aleurites  mohtc- 
cana  or  Kiikxii.  It  can  be  recognized  at  once  from  a  distance  on  account  of  its 
pale  foliage,  which  gives  this  lower  forest  region  a  distinguishing  character.  (See 
plate  IV.)  It  either  forms  large  groves  to  the  exehision  of  everything  else  or 
is  found  in  company  with  Jambosa  mdlaccensis  (Ohia  ai)  and  other  trees  which 
will  be  taken  into  consideration  as  a  whole.  Immediately  above  the  lowland  re- 
gion a  few  straggling  Kuhtii  trees  may  be  obsers'ed.   They  grow  on  the  leeward 
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as  well  as  the  wiiidwanl  side,  on  dr\',  arid  lava  tiows,  in  deep  ravines,  along  dry 
stream  beds,  in  exeeeding^ly  deuse  rain  forests,  bnt  never  going  higher  than  2200 
feet,  and  sometimes  rarely  that. 

Its  assoeiatea  are,  however,  not  always  the  same,  nor  are  they  confined  to  the 
same  region.  With  it  in  the  dry  as  well  as  semi-wet  districts  is  to  he  found  the 
rubiaceous  Plectronia  odorata,  usually  a  shrub  or  often  a  small  tree.  In  the 
valleys  back  of  Honolulu,  Oahu,  as  well  as  in  the  valleys  of  5IoIokai  or  other 
islands  (see  plate  V),  it  is  associated  with  the  Acacia  Koa  (Koa),  which  de- 
scends on  Oahu  as  low  as  600  feet,  the  Pandamis  odorntiamiuis  (Pnhala),  Jam- 
hoaa  malaccensis,  and  Elacoearpiis  hifidns  (Kalia),  which,  however,  is  not  ex- 
actly a  tree  of  the  lower  forest  region,  as  it  forms  the  largest  part  of  the  middle 
forest  region  on  the  island  of  .Kauai,  from'  3000  to  perhaps  4000  feet  elevation. 
The  rubiaceous  trees,  Straussia  Kaduana,  8.  Mariniana,  Gardenia  Ecmyi,  Bohea 
elatior,  and  on  Oahu,  especially  on  the  western  range,  Santalum  elh'pticum.  are 
found  in  its  company  at  an  elevation  of  perhaps  800  to  1000  feet.  The  riiiite 
numerous  Metrosideros  polymorpJia,  in  its  various  forms,  grows  also  in  this 
region,  but  is  not  confined  to  it,  as  it  can  be  found  from  sea  level  to  an  elevation 
of  9000  feet,  and  even  higher.  The  nyctaginaeeous  Pisoiiia  umbeVifem  (Papala 
kepau)  is  one  of  the  typical  trees  of  this  region,  together  with  the  urtieaeeons 
genera  Piptums,  Boehmeria,  and  Touchardia,  but  rarely  Ilrera.  The  malvaceoua 
Eibiscus  tiliacens  (Hau),  and  also  the  native  white  Ilibisens,  species  Arnotti- 
anus,  a  medium-sized  tree,  may  be  found  in  this  region,  as  well  aa  the  anaeard- 
iaceons  Rhus  semialata  var,  Sanduncemis  (Nenelean).  The  latter,  however, 
forms  groves  by  itself. 

A  form  of  Maha  Sandwiceiisis  with  narrow  leaves  may  also  come  into  this 
region.  The  tree  is  especially  common  back  of  Ililo  aloiig  the  road  leading  to 
Olaa.  Of  shrubs,  the  pretty  white  flowered  goodeniaeeous  Scaevola  Chamis- 
soniana  (Nmipaka  kuahtwi)  is  very  gregarious  with  Wikstroeniia;  the  latter 
genua  is  not  confined  to  this  region.  Next  t«  the  Kul^iii,  bnt  not  quite  so  con- 
spicuous from  a  distance  on  account  of  its  much  smaller  size,  is  the  monocotyle- 
donous  plant,  Cordyline  tcrminalis,  the  common  Ti  or  Ki  of  the  natives.  It 
clothes,  sometimes,  the  lower  slopes  of  the  valleys,  on  steep  sides  or  precipices, 
crowding  out  every  other  nnderslirub. 

Special  mention  must  be  made  of  the  very  strong  and  Iteautifnl  climber, 
Freycinetia  Arnotti,  which  covers  the  trunk.s  of  trees  {mainly  OJiia  Iclnia), 
smothering  them  beneath  its  great  masses  of  ninners  with  their  peculiar  cling 
roots. 

In  this  very  interesting  region  the  first  signs  of  Lobelioideae,  a  tribe  of  the 
family  Campanulaeeae,  occur,  to  the  wonderful  development  of  which  the  writer 
wishes  to  call  attention.  {See  plate  VI.)  It  is  the  largest  of  all  other  families 
which  occur  in  this  Territory,  the  Hawaiian  Islands.  The  most  extreme  forma 
can  be  found,  from  two  to  over  forty  feet  in  height.  They  are  represented  at 
from  800  to  2000  feet  elevation  by  the  very  common  (Hcrmoniia  macrocarpa. 
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which  can  be  found  on  nearly  all  the  islands.  Higher  np,  its  place  is  taken  by 
the  most  interesting  and  peculiar  as  well  as  handsome  forms,  such  as  C.  po-sicae- 
folia,  C.  oblongifoUa,  C.  drepanomorpha,  etc.  On  Oahu  the  yeniis  Rollandia, 
also  of  the  tribe  Lobelioideae,  is  represented  in  the  lower  forest  re^'ion  bv  the 
species  E.  lanceolaia  and  E.  grandifolia  and  another  species  of  Rollandiji  found 
to  be  new  and  named  R.  tmiicata  by  the  author. 

CUrmoniia  Kohalae,  a  strictly  lower  forest  zone  type,  is  also  new  to  science. 
It  is  found  at  Kohala  on  the  island  of  Hawaii,  where  it  is  grej-arious  at  15(10 
to  2000  feet  elevation,  after  which  place  it  is  named.  It  is  a  small,  binidsoiin; 
tree,  flowering  in  the  summer.  To  this  region  belongs  also  Cyaiica  anguaUfoUa, 
0.  acuminata,  G.  grimesiana,  C.  scabra,  ail  of  which  are  peculiar  to  this  region. 

The  gesneriaeeous  genus  Cyrtandra,  with  its  many  species,  characterized 
by  the  often  bilabiate  corolla,  which  is  invariably  white,  having  a  fleshy  berry 
of  the  same  color  as  the  flower,  with  minute,  almost  microscopic  seeds,  belongs 
to  this  zone;  but  not  exclusively.  These  Cyrtandras  have  very  few  species  in 
this  region,  but  reach  their  best  development  in  the  middle  forest  amc. 

The  eiiphorbiaceous  Claoxylon,  a  small  shrub,  may  be  found  occasionally  in 
this  zone,  though  most  plentifully  on  West  Maui  in  the  valley  of  Wailtapn.  Of 
vines,  several  Convolvulaceae,  especially  the  genus  Ipomoea,  are  foiuid  trailing 
over  guava,  iantana  and  other  introduced  shrubbery  which  have  ostiiblisbed 
themselves  in  the  lower  forest  region.  Besides  the  Convolvulaeea(^  Din.'icona 
sativa  and  D.  pentaphylla  (Yam)  are  common,  as  well  as  the  liliaceous  iSmilax 
Sandwicensis  (Pioi),  trailing  over  trees. 

The  Hawaiian  Labiatae  are  conspicuous  by  their  absence  in  this  region,  at 
least  in  the  region  belonging  to  the  windward  subsection,  thongli  two  are  found 
in  the  dry  section. 

Of  monocotyledonons  plants,  the  following  remain  to  he  mentioned:  The 
Alocasia  macrorrMza  (Ape),  one  of  the  huge  species  of  taro,  but  not  edible, 
though  in  times  of  scarcity  the  stem  was  cooked  and  eaten  by  tlie  natives.  "With 
leaves  several  feet  long,  they  can  occasionally  be  found  in  shaded  ravines  or 
valleys,  besides  the  useful  Tacca  piiuiafifida  (Pia).  The  last,  hut  not  least,  is 
Musa  sapientitm,  the  Banana,  of  which  the  natives  recognized  some  forty  odd 
varieties,  which  is  a  typical  feature  of  the  lower  forest  zone,  and  with  it  is  the 
ginger,  Zingiber  senimbet  (Awapuhi). 

The  cryptogamous  flora  is  also  represented  in  this  region,  its  nuwt  conspicuous 
and  typical  representative  being  the  Asplmium  nidus  or  hird's-nest  fern,  which 
usually  is  plentifnl  in  the  forks  of  the  branches  of  the  Kukiii.  with  which  it  is 
invariably  growing  when  not  terrestrial.  Of  other  ferns,  mention  may  be  made 
of  the  everpresent  Nephrolcpis  exaltata  and  the  very  troublesome  Gleichenia 
linearis  (Ulithe),  which  covers  the  grnimd  so  thickly  with  its  far-reaching  branches 
that  it  is  next  to  impossible  to  penetrate  -.my  country  taken  up  by  this  robust 
fern.  It  is  usually  in  layers  of  four  to  Ave  or  even  more  feet  thick,  the  lower 
ones  usually  dead,  forming  a  canopy  over  which  one  crosses  only  with  great  diiifi- 
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culty.  It  is  often  (biiigeruiis  to  eruss  places  wlicru  this  fern  yrmis,  iis  it  t'oiii- 
pletely  hides  the  ground  underneath,  sometimes  concealing  the  holes,  into  which 
one  is  likely  to  fall  shonld  he  entrust  himself  to  this  treiieherous  fern.  Several 
species  of  Polypodiinn  are  present,  as  P.  spectrum,  etc.  Dryopteris  and  As- 
plenium  have  also  species  in  this  locality.  In  the  more  open  places  the  ground 
is  usually  covered  with  Commelina  vudiflora  (Honoltonoivai)  and  several  grasses, 
ivith  a  few  cyperaceous  plants,  such  as  liliyiichospom  ihynoklca  and  GaUma 
Beecheyi.  In  the  more  open  glades  on  the  outskirts  of  the  lower  forests  iUcro- 
lepia  strigosa  and  Odontosoria  cJuHcnsis,  the  Palapalae  and  I'dlaa  ferns,  are 
quite  common,  while  occasionally  Cibotiiim  and  Sadleriaoccur  in  this  region  also. 
The  family  Flaeonrtiaeeae  is  represented  by  two  species  in  these  islands, 
both  of  the  lower  forest  zone,  thoiigh  one,  Xylosma  Ilaifaiiciisis,  is  peculiar  to 
the  wet,  the  other,  X.  Hillehmndii,  to  the  dry.  This  holds  good  of  the  cuplior- 
biaceous  genus  Antidesma,  with  its  two  species,  A.  platyphijlUim  and  A.  pulvi- 
natum,  the  former  occurring  in  the  wet  section  as  well  as  in  tin'  diy,  wliile  the 
latter  is  found  mainlj'  in  the  dry  section  of  the  lower  forest  zone. 

SUBSECTION    B LEEWABD   LOWEK  FOREST   FI.OIiA. 

No  two  forest  floras  could  he  more  diiferent  and  strikingly  peculiar  than 
those  in  question.  The  plant  covering  of  the  leeward  regions,  as  for  exa!iii>lc 
the  Waianae  mountains,  Oahu,  the  soiithern  slope  of  Ilaleakala,  Maui,  the 
west  end  of  Molokai,  etc.,  is  the  richest  in  species  as  far  as  tree  growth  is  con 
oerned.  Nearly  all  trees  growing  on  these  more  or  less  ari^l  lava  fields  have 
developed  extremely  hard,  close-grained  wood.  Only  four  or  five  species,  as 
Beynoldsia,  Erythrina,  Nothoeestrum,  etc.,  are  soft-ivooded,  and  possess  exceed- 
ingly thin  bark,  while  tho&e  of  hard  wood  ptssess  I  rnnUh  ron^h  scilv  hark  ot 
perhaps  half  an  inch  or  nnre  m  th]cl  uess  This  strikiu^  fl  ra  ^n  s  tht,  region 
a  most  peculiar  aspect  and  moie  so  in  such  pla(-es  which  were  disturbed  by  nioie 
or  less  recent  lava  tiiws  destroying  the  ori{j:inftl  vegetation  -i^hich  is  then  sui. 
eeeded  by  an  entirelj  difteient  plant  growth  The&e  districts  which  hvrbor  such 
Jin  interesting  flora  are  not  vei\  Inige  being  onlj  peihaps  t«o  to  foui  mihs 
long  at  the  most  and  much  less  wide  It  is  m  tht.se  peculiir  regions  tint  tl 
botanical  collector  will  fmd  more  in  one  dav  collecting  than  in  a  w  eek  or  tw  o  1 1  i 
wet  region,  and  may  it  be  said  here  that  it  is  indeed  astonishing  that  these  vaiious 
places  like  Puuwaawaa  North  Koni  Iliwan  and  Kahikinui  Jlatii  ha\e  been 
entirely  neglected  b\  the  botanical  collectors  who  ha\e  preMouslj  Msited  these 
islands.  It  may  he  of  interest  to  know  that  not  less  than  60  per  cent  of  all  the 
species  of  indigenous  trees  growing  in  these  islands  can  be  found  and  are  pecu- 
liar to  the  dry  regions  or  lava  fields  of  the  lower  forest  zone,  which  in  certain 
localities  gradually  passes  into  the  middle  forest  region,  carrying  a  few  trees  up 
into  the  latter  zone. 

Exceptions  are  certain  hipiiVas  on  Hawaii,  at  an  elevation  of  Itetwcen  4000 
and  5000  feet,  which  possess  a  flora  which  is  otherwise  entirely  restricted  to  the 
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lower  forest  region.  In  these  restricted  areas  one  may  find  from  40  to  50 
species  of  trees,  some  of  which  are  confined  to  one  locality  only.  It  is  in  these 
places  that  the  writer  has  found  many  new  s]>eeies  of  trees  and  rediscovered 
some  which  were  thought  to  have  heeome  extinct.  Of  couree,  most  of  the  Ha- 
waiian plant  genera  have  representatives  in  both  wet  and  dry  districts,  which 
differ  so  greatly  from  each  other  that  one  cannot  help  coming  to  the  conclusion 
that  they  must  have  originated  in  different  periods,  meaning  that  their  evolution 
was  not  carried  on  simultaneously. 

The  Kukui  is  sparingly  represented  in  these  floral  districts  and  is  replaced 
by  the  araliaceous  Beynoldsia  sandieicensis,  a  striking  tree  of  sometimes  50  feet 
in  height.  (See  plate  VII.)  It  is  one  of  the  trees  which  possesses  a  soft  wood 
and  an  exceedingly  thin  bark.  Its  most  plentiful  associate  is  the  leguminous 
Erythrina  monosperma,  the  Wiliwili  of  the  natives,  whose  wood  is  also  very 
light  and  soft. 

Nearly  all  Hawaiian  Araliaeeae  come  into  this  region,  with  the  exception  of 
a  very  few  species,  such  as  Tetraplasandra  Watalcalac,  the  Oahuan  varieties  of 
T.  meiandra,  Cheirodendron  platyphyllum,  and  Pierotropia  gymnocarpa,  which 
are  characteristic  of  the  rain  forest.  Pierotropia  dipyrena  is  peculiar  to  the 
region  discussed  in  this  chapter,  though  sometimes  going  over  into  the  middle 
forest  zone,  to  which  Pierotropia  Kavaiensis,  a  handsome  tree  found  only  on  the 
island  of  Kauai,  is  peculiar. 

The  Apocynaeeae  have  three  arborescent  species  represented,  Kauwolfta  sand- 
■wiceiisis  (Hao),  either  a  shrub  or  more  often  a  tree,  and  OcJirosia  sandwiceiisis 
(Holei),  not  uncommon,  and  Fteralyxia  macrocarpa  (Eaulu),  only  found  on 
Oahu  in  the  valley  of  Makaleha.  The  latter  is  a  small  tree,  with  large,  bright 
red,  double  fruits.  The  Gynopogon  oUviformis  (Maile),  also  belonging  to  this 
family,  has  a  variety  myrtilUfolia  occuring  in  the  dry  forests,  usually  climbing 
over  trees,  and  sometimes  strangling  them  to  death. 

The  most  common  tree  is  the  liliaceous  Dracaena  aurea,  or  Halapepe  of  the 
natives.  It  is  entirely  restricted  to  this  region  and  only  very  rarely  is  found 
outside  of  it. 

These  dry  or  mixed  forest  regions  occur,  however,  in  other  tropical  countries, 
as  in  East  Java  and  India,  and  are  peculiar  in  so  far  as  they  are  composed  of 
periodically  deciduous  trees.  In  Hawaii  only  three  or  four  species  lose  their 
leaves  in  the  dry  season,  as  Erythrina  monosperma,  Beynoldsia  sandwicensis, 
Kokia  drynariodes,  and  Sapindus  sapoimria.  Tlie  same  may  be  said  of  No- 
thocestrum,  which  also  sheds  its  leaves,  \mt  without  ever  becoming  leafless,  as 
its  defoliation  immediately  precedes  its  acquisition  of  new  foliage.  These  dry, 
forest  regions  or  mixed  woodlands  have  hardly  ever  been  investigated,  previous 
etplorers  confining  their  investigations  to  the  wet  forests,  which  appear  from  a 
distance  much  more  promising.  These  rain  forests,  however,  display  much  less 
variety  than  the  mixed  forest,  where  not  a  single  tree  species  can  be  called  domi- 
nant.   Of  course,  there  are  exceptions,  as  for  example  in  South  Kona,  on  Hawaii, 
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wiipi^  Jlctio^idewi  pohjvwipha  (Oliahlnut)  Kottheiippd  hini  iiid  now  form 
iiearh  pure  •,tands  with  peihap*  a  fuv  nthtr  trees  like  fatrau&siA  ami  touttoma 
on  the  more  recent  la\a  flows  which  mterseet  the  mixed  forests  This,  however 
1^  due  to  the  wonderful  adaptability  of  the  Ohia  to  ueaih  anj  enviroumen 
tind  to  its  quKker  growth,  while  the  trees  of  the  mixed  lower  forests  art.  es 
tremeh  slow  ^Towing  and  their  seeds  usually  do  not  germinate  before  one  oi 
two  lears,  or  perhaps  much  longer,  aftei  which  the  two  cotjledons  remain  foi 
another  "veai  before  a  thud  leaf  appears  Tiees  of  these  mixed  forests  ha-vf 
piactically  no  epiph\tes  and  onl\  one  or  two  lianes  are  present,  Emhcha  sp 
whose  huge,  rope  like  stems  are  entangled  in  the  tops  oi  the  trees,  having  a  thick 
ness  of  se\eral  inches  near  the  ground  on  which  thej  are  tmsted  like  the  coil  of  e 
rope  before  ascending  the  trees.  This  giant- Embelia  has  only  been  observed  sf 
far  by  the  writer  in  the  kipuka  Puauhi,  near  the  volcano  on  Hawaii. 

Caesalpinia  bonducella  is  very  common  on  the  lava  fields,  and  the  writer  me1 
with  huge  plants  whose  rope-like  stems  climbed  the  tallest  trees,  forming  also  ai: 
impenetrable  masS  on  the  ground,  very  treacherous  on  acconnt  of  their  reeurvec 
sharp  thorns  and  very  spiny  seed  pods.  Besides  these  lianes,  two  parasites  aw 
exceedingly  common,  one  being  the  Hawaiian  mistletoe,  Viscum  ayticulatum 
rt'hich  at  that  locality  infests  mainly  the  ebenaeeous  Maba  sandwicensU,  whil-; 
the  leafless  parasite,  Cassytha  fUiformis,  with  its  thousands  of  thread-like,  yellow 
vtems,  covers  the  tops  of  trees  (usually  PlectroiUa  odorata),  which  in  due  timt 
succumb  to  this  pest.     (See  plate  VTII.) 

Strange  to  say,  these  mixed  forests  have  hardly  any  native  undergrowth, 
with  the  exception  of  a  few  ferns  and  grasses,  though  in  late  years  lantana  and 
guava  have  driven  out  the  few  native  plants  which  formed  this  undergrowth. 
In  dry  forests  of  normal  conditions  a  few  composites  thrive,  such  as  Lipoehaeta; 
and  a  menispermaceous  vine,  Cocculus  Ferrandimim,  and  a  species  of  the  cuciir- 
l)itaceous  genus  Sicyos.  Some  of  the  trees  belonging  to  the  mixed  or  dry  forests, 
as  the  handsome  I'elea  multiflora,  AJeciryon  macrococvu^  and  Ilibiscadelphui, 
but  mainly  the  former,  are  covered  with  a  species  of  lichen  which  gives  the  trees 
a  mournful  appearance  and  is  really  injurious  to  them.  This  particular  species 
(Usnea  aiistralis)  does  not  infest  all  trees,  but  only  certain  species,  mainly  Pdea 
iuvUiflora,  in  the  drj'  forest  of  Auahi  on  the  southern  slope  of  Ilaleakala. 

Though  it  is  said  that  the  more  eonspicuons  lichens  are  common  on  iinhealthv 
trees,  rather  than  on  thrifty  ones,  nevertheless  when  they  do  occur  in  such  tpiaii- 
tities  as  on  some  of  the  trees  of  the  mixed  forests,  they  must  interfere  with  the 
functions  of  the  bark.  It  also  may  be  said  that  nowhere  is  the  lichen  tiora  riclier 
in  species  than  in  the  mixed  or  dry  forest  of  the  lower  /one. 

On  Kauai,  the  dry  or  mixed  forest  zone  has  almost  entirely  disiijipeared  and 
only  a  few  trees  can  still  be  found.  Jlost  of  the  land  has  been  cleared  for  sugar 
cane  fields  up  to  an  elevation  of  nearly  2000  feet;  above  Makaweli  oiilj-  little  is 
left,  while  above  Kekaha  only  grass  land  spreads  up  to  an  elevation  of  nearly 
3000  feet. 
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That  there  was  once  a  mixed  woodland  is  told  by  the  very  few  remaiuir 
trees,  sueh  as  the  white  Hibiscus  (Hibiscus  Waimeae),  a  handsome  tree  wil 
large,  white,  showy  flowers,  which  still  exists  in  a  small  valley  in  company  wi1 
Osmanthus  sandwicensis.  At  an  elevation  of  1000  feet,  back  of  Makaweli,  tl 
most  common  tree  is  Sapindus  oahuensis,  remarkable  for  its  simple  leaves.  Th 
tree  has  hitherto  not  been  reported  from  Kauai,  from  whence  it  must  have  eon 
to  Oahu,  being  much  more  numerous  on  Kauai  than  on  the  latter  island. 

The  plants  which  make  up  the  mixed  woodlands  are  usually  the  same  on  a 
the  islands,  with  the  exception  of  certain  species  which  are  peculiar  to  eertai 
localities.  Among  them  are  the  following:  Hibiscus  Waimeae  to  Kauai;  Pter 
lyxia  macrocarpa,  an  apocynaeeous  tree  with  bright  red  double  fruits,  to  tl 
Waianae  mountains  on  Oahu;  Pelea  mtdUfhra,  a  newly  described  species,  t^ 
gether  with  P.  citierea  var.  i-acemosa,  Hibiscadclpliits  Witdei-iaiius,  Sidcyoj:>jtc 
auahiense,  all  new  to  science,  peculiar  to  the  lava  fields  of  Auahi,  southern  slopi 
of  Haleakala;  and  Pittosporum  HosmeH,  Xanthoxylum  dipetalxim  var.  no-\ 
Kokia  Rockii,  and  others,  to  Puuwaawaa,  Kona,  Hawaii;  while  Tefraplasandi 
Lanaiensis  and  a  few  other  species  are  found  on  Lanai  only. 

Not  all  dry  forests  of  the  lower  zone  are,  however,  alike,  some  differing  ver 
materially  in  possessing  fewer  species  of  trees  than  others,  and  thus  form,  s 
to  say,  a  transition  type.  On  Maui  the  forest  above  Makawao,  which  graduall 
passes  into  the  middle  forest  zone,  has  a  similar  aspect  to  the  dry  forest  on  tl 
southern  slope,  but,  being  more  to  the  windward  side,  and  therefore  receivin 
more  rain,  is  unsuitable  for  certain  tree  species,  and  thus  less  rich  in  specie 
Between  this  forest,  which  is  somewhat  a  mixture  of  rain  and  dry  forest,  sint 
it  has  suitable  conditions  for  plants  of  both  regions,  and  Kula,  is  now  a  larg 
treeless  plain,  with  the  exception  of  the  intervening  valleys,  or  rather  old  lav 
gulches,  with  their  precipitous  walls,  which  show  still  a  very  interesting  tn 
growth,  mainly  composed  of  Sideroxylon,  Xanthoxylum,  Pseudomorus  and  Dr; 
caena.  The  slopes  of  Kula,  where  once  a.  beautiful  dry  forest  existed,  are  no- 
bare  owing  to  cattle,  and  the  only  trees  still  to  be  found  are  Dracaena  aurea. 

At  Ulupalakua  native  vegetation  has  disappeared  entirely  and  only  plants 
Eucalypti  are  to  be  seen.  The  land  of  Ulupalakua  must  be  extremly  old,  as  nc 
much  lava  is  visible,  while  the  immediate  vicinity  shows  lava  flows  of  little  agi 
Several  lava  flows  of  various  ages  mu.st  have  flowed  down  the  mountain  at  ii 
tervals  of  a  century  or  perhaps  more,  which  can  be  judged  by  the  presence  c 
the  various  floral  aspects  on  these  different  lava  flows.  The  older  lava  flow  ha 
been  taken  possession  of  by  tree  growth  of  such  species  belonging  to  the  typiet 
dry  forest  as  are  more  easily  transported  by  either  winds  or  birds  and  have  th 
advantage  of  becoming  more  easily  established  than  others,  while  the  newer  an 
also  somewhat  blacker  flow  is  covered  by  a  somewhat  different  vegetation,  maiol 
of  introduced  weeds,  with  here  and  there  a  native  shrub.  Beyond  these  flows  : 
the  typical  mixed  or  dry  forest,  undoubtedly  of  great  age ;  its  area  is  about  50 
acres,  and  is  mainly  aa  (rough)  lava,  very  much  disintegrated  in  some  place 
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though  where  it  is  not  covered  ivith  vegetation  other  than  lichens  it  shows  etill 
all  its  characteristics. 

Beyond  Auahi,  with  its  fifty  species  of  trees,  is  open,  flat,  rough  country  with 
a  few  scattered  trees  of  Xanthoxylum,  the  last  stragglers  from  the  dry  forest 
which  have  ventured  out  into  the  open,  or  perhaps  are  the  survivors  of  an  old 
forest  previoiisly  existing  in  this  locality.  Close  to  it  lies  the  Kaupo  Gap,  or 
southern  outlet  of  Haleakala  crater,  beyond  which  seems  to  be  a  semi-wet  dis- 
trict, followed  immediately  by  the  rain  forest. 
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THE  VARIOUS  FOREST  REGIONS  ON  THE  ISLAND 
OF  HAWAII 


The  Island  of  Hawaii' is  composed  mainly  of  the  three  mountains,  Jtauna 
Kea  (13,823  feet),  Manna  Loa  (13,675  feet),  and  Hualalai  (8273  feet),  while 
the  western  end,  the  mountains  of  Kohala,  ^re  said  to  have  formed  onee  a  sepa- 
rate island,  being  about  of  the  same  age  as  West  Maui.  The  now  extinct  volcano, 
Maima  Kea,  the  highest  mountain  of  the  Pacific,  is  the  oldest  volcano  on  Hawaii^ 
while  Mauna  Loa,  whose  summit  crater,  Mokuaweoweo,  still  becomes  periodically 
active,  is  the  youngest,  Mt.  Hualalai,  the  lowest  of  the  volcanoes  on  Hawaii,  now 
supposed  to  be  estinet,  was  last  active  a  little  over  a  century  ago,  its  last  erup- 
tion, in  1801,  being  thought  to  have  been  witnessed  by  an  Englishman. 

Naturally  an  island  like  Hawaii,  still  in  process  of  formation,  represents 
widely  ranging  districts:  ancient  lava  flows,  deserts,  dense  tropical  rain  forests, 
dry  or  mixed  forests,  new  lava  flows  bare  of  any  vegetation,  alpine  zones,  and 
almost  any  climate  from  dry  desert  heat  to  the  most  humid  air  of  the  rain  forest, 
from  tropical  heat  to  ice  and  almost  perpetual  snow  at  the  summits  of  the  moun- 
tains, where  a  temperature  of  13  degrees  Fahrenheit  in  midsummer  is  nothing 
uncommon.  From  a  phj-togeographic  standpoint  the  island  of  Hawaii  offers  the 
most  interesting  field  in  the  Pacific. 

All  these  various  districts,  with  their  peculiar  climates,  support  many  inter- 
esting types  of  plant  coverings. 

The  windward  side  of  Hawaii,  as  of  nearly  all  the  other  islands,  is  very  pre- 
cipitous, especially  along  the  western  end,  the  Kohaia  mountains,  where  ver- 
tical cliffs  nearly  3000  feet  in  height  are  covered  with  verdure  almost  to  the 
the  water's  edge.  The  rainfall  is  exceedingly  heavy  in  this  district,  and  the 
waters  have  cut  huge  gorges  into  thrae  rocky  walls,  such  as  the  valleys  of  Waipio, 
Waimanu,  Pololu,  Honokaneiki,  etc.  The  vegetation  of  these  valleys  is  rather 
uniform,  and  has  been  described  under  the  lower  windward  forest  region. 

Between  Kohala  and  Mauna  Kea  is  a  large  plain  of  many  thousands  of  acres, 
now  mainly  grassland,  at  an  elevation  of  2000  to  3700  feet,  after  which  the  slopes 
of  Mauna  Kea  rise  more  steeply.  At  from  3700  feet  up  to  7000  feet,  on  this  big 
plain,  is  a  belt  of  forest  composed  mainly  of  Sophora  chrysophylla,  while  lower 
down  are  scattered  trees,  usually  Osmanthus  sandwicensis,  the  Hawaiian  olive, 
with  Myoporum  sandwicense,  the  Naio,  etc.  To  windward,  the  mountain  slopes 
rather  gently,  forming  the  Hamakua  coast,  which  at  the  lowlands  has  been 
planted  with  sugar  cane  exclusively  up  to  an  elevation  of  2000  feet.    From  thence 
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up  is  a  stretch  of  forest  which  receives  a  heavy  rainfall,  and  is  composed  niaiuly 
of  Metrosideros  polymorpha,  with  Perottetia,  Straussia,  Suttonia,  Piptums  and 
other  trees  peculiar  to  such  a  forest  type.  Epiphytic  plants  occur  in  great  num- 
bers, especially  Pteridophytes  and  vines  lilte  the  Freyciitetia  Arnotti  (le-ie), 
while  the  lobeiiaeeous  Clermontia  parviflora  is  found  on  trunks  of  trees  and  on 
tree  ferns.  The  whole  forest,  however,  has  suffered  greatly,  not  only  from  the  in- 
vasion by  cattle,  but  also  by  forest  fires,  which  have  destroyed  large  areas. 
Ilex  sandwicensis  is  found  in  great  numbers,  besides  hnse  tree  ferns,  Cibo- 
imm  Menziesii,  some  of  which  measure  25  to  30  feet  in  height,  mth  a  diameter 
of  3  feet.  The  fibrous  trunks  are  usually  covered  with  multitudes  of  species. 
"Vaccinium  is  plentiful,  also  Clermontiae  and  Rnius  Macraei.  The  Ohia,  which 
becomes  a  taU  tree,  is  festooned  with  the  hliaceous  Astelia  vcratroides,  besides 
Smilax  and  other  plants. 

Between  2000  and  3000  feet  elevation  the  forest  has  disappeared  and  only 
stragglers  of  tree  ferns  can  be  found  standing,  though  ten  times  as  many  are 
lying  dead  on  the  ground  and  overgrown  with  all  possible  weeds,  whicli  the 
ranchmen  have  imported  with  their  grass  seeds.  Among  them  is  the  composite 
climber,  Senecio  mikanioides,  an  awful  pest,  which  has  become  well  established 
on  Hawaii.  At  3000  feet  a  few  Koa  trees  can  be  found,  together  with  Naio.  and 
here  also  wtis  found  a  single  native  palm,  Prifcliardia  sp.,  windswept  and  half 
dead.  If  one  considers  the  natural  condition  in  which  this  palm  flourishes,  as 
for  example  in  the  dense  tropical  rain  forests  in  Kohala,  and  then  looks  at  the 
single  plant  all  alone  in  a  field  of  Paspalum  conjugatum.  as  the  accuser  of  man 
the  destroyer,  it  stands  a  witness  to  the  fact  that  there,  surrounding  it,  was  once 
a  beautiful  tropical  jungle.  Above  this  dead  forest  belt  is  grass  land  only, 
while  a  little  higher  up  Sophora  chrysopliylla  forms  a  belt  of  forest  together 
with  Acacia  Koa,  on  whose  trunks  grows  Asplenium  adiantum  nigrum.  Far- 
ther up  the  Koa  gives  place  to  the  Mamdni,  which  forms  the  sole  vegetation  be- 
sides a  few  straggling  shrubs  of  the  rosaceous  Osteomeles  antkyllidi folia  at 
6000  feet. 

In  this  locality  are  three  cinder  cones  or  craters  on  the  mountain  slope,  Ka- 
luamakani,  a  little  over  7000  feet,  Moano,  and  Nan.  The  vegetation  on  these 
cones  is  scanty.  The  crater  holes  are  very  shallow  and  sandy  and  harbor  only 
few  plants.  On  the  rim  of  the  cones  grows  the  monocotyledonons  Sinyrynchium 
acre,  a  glabrous  plant  6  to  10  inches  in  height,  with  small  yellow  flowers.  In 
the  shade  of  the  Mamani.  as  well  as  on  the  slopes,  grows  Ranunculus  'Hawaii- 
ensis,  while  in  the  cracks  of  the  crater  wall  several  grasses,  Cynodon  dactylon, 
Koehleria  glomerata,  and  Deschampsia  australis  var.  were  found  in  company 
with  Gnaphalium  luteo-album.  At  an  elevation  of  7000  feet  on  the  wind- 
ward slope,  Saillardia  arborea,  one  of  the  Hawaiian  tree  compositas.  grows  in 
company  with  the  epaeridaeeous  Cyathodes.  On  the  crater  Nan  several  Compositae 
were  found,  mainly  Raillardia,  but  also  Campylotheca  and  Lipochaeta,  besides 
a  tree.  Euphorbia  lorifoUa,  and  several  herbaceous  Labiatae  of  the  genus  Ste- 
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nogyne,  Eiieirdiiift  tlie  base  of  the  cone  X;ui  is  a  deei*  lava  jfulch  witli  precipi- 
tous walls,  inaccessible  to  cattle.  Here  a  composite  vegetation  with  Labiatae 
flourishes;  while  outside  only  the  hardy  Mniiiani  trees  have  survived  the  ravages 
of  cattle. 

The  forests  of  Puna  near  Ililo  are  estreineiy  rich  and  are  situated  almost 
between  the  slopes  of  Mauna  Kea  and  JIauua  Loa.  Immediately  back  of  Ililo 
is  a  somewhat  mixed  forest  composed  of  species  of  trees  peculiar  to  the  dry  and 
wet  regions.  The  nearly  impenetrable  forests  of  the  Ililo  district  are  com- 
posed mainly  of  Metrosideros  pohjmorpha,  which  forms  almost  ]na-e  stjiiids. 

FLORAL  ASPECTS  IN  THE  NEIGHBORUOOD  OP  THE  VOLCANO  KILAUGA  ON  HAWAII. 

The  floral  aspects  of  the  country  surrounding  Kilauea  are  exceedingly  in- 
teresting, as  there  are  many  peculiar  types  of  vegetation  which  are  limited  t() 
certain  small  areas.  Immediately  back  of  the  Volcano  House  is  the  feni  or  rain 
forest  (see  plate  IX),  composed  of  the  tree  ferns  (Ubotium  Mruzirxii  and 
Cihotium  Chamissoi,  which  reach  here  a  wonderful  development  as  far  as  fronds 
are  concerned,  though  the  trunks  are  not  so  high  as  in  the  mountains  of  Kohala. 
The  main  trees  are  Cheirodeitdroii  Gaudicliattdit,  Ilex  sandwiccunh,  Siiilonia 
LesserUana,  while  lobeliaeeous  species  such  as  Vtcrmontia  parviflora  var.  jtlci- 
antha  and  others  grow  in  the  forks  of  trees  Metrosidcms  poli/Hwrplia  is  also 
extremely  common.  The  trnnk-s  of  these  trees  are  usually  covered  with  moss  a 
foot  or  so  thick,  holding  a  tremendous  amount  of  water.  In  the  moss  on  these 
trees  epiphytes  are  numerous ;  10  to  15  species  of  ferns  can  sometimes  be  found 
on  one  trunk,  mainly  Polypodium  tamarisciiitim.  P.  Uiicare.  I*,  pticudo- 
grammitis,  P.  sarinentosiim,  Asplenium  horridum,  A.  psfiidofalcaltnn,  Elapho- 
glossum  gorgoncttvi,  E.  reticidafum,  E.  Wawrac,  etc.,  while  an  occasional  Ly- 
copod  may  be  found  also.  Besides  these  numerous  ferns,  the  liliaceous  plant 
Astelia  veratroides  forms  dense  beds,  especially'  on  horizontal  tree  trunks,  while 
Vaccinium  penduUflorum  and  another  variety  occur  quite  fre<juently  on  the 
same  trees.  The  undergrowth  is  mainly  of  ferns  of  the  genera  Asplenium  and 
A.spidmm.  (See  plate  X.)  Prom  the  trunks  of  tree  ferns  a  beautiful  Labiate, 
with  large  pink  flowers,  Stenogyne  calamiiitlioldes.  hangs  gracefully  and  some- 
times interlaces  several  tree  ferns  with  a  number  of  its  runners.  Of  shrubs, 
Broussaisia  argnta  and  several  species  of  C'yrtandra  are  not  uncommon,  while  in 
certain  localities  the  cyperaceoiis  Unchiia  sp.  covers  the  ground-  However,  the 
native  undergrowth  is  now  being  driven  out  by  the  tenacious  Rubus  jamakensis, 
or  thimble  berry,  an  introduced  pest,  which  makes  walking  very  difficult  on  ac- 
count of  its  nasty  recurved  thorns.  The  plant  grows  luxuriously  in  the  shade  of 
the  tree  ferns.  Besides  this  obnoxious  plant,  another  one  has  been  introduced  of 
late,  the  ordinary  blackberry,  which  already  shows  si^'ns  of  haviiifr  taken  a 
strong  foothold. 

Before  one  reaches  the  true  rain  or  fern  forest,  where  rich,  black,  muddy 
soil  abounds,  a  sort  of  semi-wet  forest,  or  rather  shrubby  vegetation,  is  passed 
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through.  Sadleria  ferns,  which  like  the  open  country,  are  numerous,  with  an 
occasional  Cibotiimi  (see  plate  XI)  ;  the  trees  ai'e  the  same  as  in  the  rain  forest, 
but  are  more  stunted,  while  the  shrubs  are  composed  of  different  species.  Yac- 
cinium  reticulatum  ranks  first,  then  Cyatliodes  tameiameia,  an  epacridaceous 
plant  with  pretty  white  and  red  berries,  and  also  the  poisonous  thymelaeaeeous 
plant  'WiksiToemia  sp.  On  the  open  lava  fields  Ohia  lehua  abounds,  and  especially 
along  the  hot  sulphur  cracks,  where  the  small  trees  are  covered  with  the  yellow 
crystals.  Many  cyperaeeous  plants  can  be  found;  among  them  are  the  following 
indigenous  species:  Cypertis  mauiensis,  Carex  sandwicensis,  Gahnia  Gaudi- 
chaudii,  Cladium  angustifoUum,  Cladium  Meyenii,  etc.  In  the  old  cracks,  San- 
talum  Freycinetianum  var.  latifoUum  is  common,  besides  several  species  of 
Coprosma  and  the  composite  shrub  Baillardia  laxiflora,  the  sapindaceoua  cos- 
mopolitan Dodonaea  viscosa,  besides  the  common  fern,  Polypodium  pellucidum, 
Lycopodium  cernuum,  etc.  Adjoining  this  open  scrub  vegetation  is  the  Koa 
forest  (see  plate  XII),  where  giant  trees  can  be  seen,  some  reaching  a  height  of 
80  feet  with  a  trunk  6  feet  or  so  in  diameter.  It  is  mixed  with  Ohia  lehua, 
Straussia,  Suttonia,  Perrottetia,  and  tree  ferns,  while  in  the  forks  of  its  branches 
smaU  trees  of  a  new  lobeliaceous  plant,  Clermontia  sp.,*  have  established  them- 
selves. Miles  of  this  forest  exist  in  which  one  can  easily  lose  his  way  if  he  tries 
to  penetrate  into  the  interior,  which  in  certain  localities  is  inaccessible.  The 
Ze-ie  vine  is  occasionally  met  with,  but  4000  feet  elevation  is  its  limit.  Border- 
ing this  forest  to  the  south  are  extensive  lava  flows  of  aa,  which  have  now  been 
taken  possession  of  by  Acacia  Koa  solely.  (See  plate  XIII.)  Here  the  trees 
do  not  grow  straight,  but  have  short  trunks  with  very  crooked  branches,  of 
which  the  lower  invariably  trail  on  the  ground.  In  contrast  to  the  lowland  aa 
flows,  which  are  taken  pc^session  of  by  Ohia,  at  this  elevation  Koa  is  the  pre- 
dominant or  sole  tree. 

Three  or  four  miles  from  the  Volcano  Ilonse,  in  the  midst  of  aa  lava  just 
described,  is  a  bit  of  land  composed  of  56  acres,  which  is  called  Kipuka  Puaulu 
by  the  natives.  This  little  oasis,  as  it  should  properly  be  termed,  shows  no  sign 
of  lava  rock,  but  has  rich,  deep,  black  soil  which  supports  a  marvelous  mixture 
of  vegetation.  As  many  as  forty  species  of  trees  are  present  in  this  beautiful 
park-like  spot.  (See  plate  XIV.)  It  is  of  a  similar  nature  to  the  mixed  or  dry 
forest  of  the  lower  forest  zone.  This  kipuka  or  oasis  is  situated  at  an  elevation 
of  4000  to  4500  feet,  and  is  surrounded  on  three  sides  by  old  aa  flows,  20  to  30 
feet  thick,  while  on  the  southeast  side  it  is  cut  off  by  an  old  pahoehoe  flow, 
which  supports  a  scanty  Ohia  lehua  growth.  Many  unique  species  of  trees  occur 
in  this  beautiful  spot,  and  have  not  been  found  on  the  other  islands  and  not 
even  in  other  localities  on  the  same  island. 

It  is  the  ^vriter's  opinion  that  this  forest  is  the  sort  of  type  which  covered 
the  slopes  of  Mauna  Loa  at  this  elevation  for  quite  a  large  area  but  was  de- 
stroyed by  the  many  lava  flows  which  broke  out  on  the  flanks  of  the  mountain. 
Fortunately  this  little  oasis,  which  will  soon  be  reserved  as  a  National  park, 
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escaped  the  fiery  streams  by  its  elevation.  It  is  now  iiseil  as  a  fatteniiijr  paddock 
for  cattle,  and  it  is  indeed  high  time  that  something  is  done,  or  else  these  won- 
derful trees,  many  of  them  new  and  unique,  will  be  a  thing  of  the  past,  in  even 
the  nearest  future.  No  undergrowth  exists,  with  the  exception  of  a  few  ferns, 
mainly  Aspidium  and  Aspleninm,  the  most  common  being  Polystkhum  falca- 
turn  var. 

One  of  the  most  interesting  trees  is  a  Malvaceae  nearest  to  Hibiscus.  Only 
one  tree  is  in  existence,  and  was  described  by  the  writer  as  a  new  genus  under 
the  name  "  Hibiscadelphus. "  Two  other  species  have  since  been  discovered  by 
the  writer  belonging  to  the  same  new  genus,  which  will  be  mentioned  in  their 
respective  places.  Among  the  biggest  trees  is  a  new  variety  of  Xanthoxylum, 
with  a  straight  tnmk  of  over  a  foot  in  diameter.  (See  plate  83.)  Several  species 
of  Pelea,  besides  other  Xanthoxyla,  Sapiudus  sapoiiaria,  and  Suttonia,  etc., 
make  up  this  beautiful  park. 

Beyond  this  oasis  is  another  aa  lava  flow  of  more  recent  age,  as  jt  is  still 
covered  with  a  sort  of  scrub  vegetation.  Dodonaea,  Ktimex  gigaidcus,  Coprosma 
ernodeoides — the  Kiikainene  of  the  natives,  Cypcriis  mauieiisis,  Carer,  ICoehleria 
glomerata,  Styphelia,  and  a  few  others  form  the  main  vegetation,  while  a  little 
lower  is  a  triangular  spot  which  was  saved  from  the  lava  flows  and  supports  a 
number  of  trees  of  Pittosponmt  Hosmeri  var.,*  the  only  Pittosponmi  representa- 
tive in  the  whole  district.  It  is  most  remarkable  that  not  a  single  species  of 
Pittosporum  or  Sideroxyton  can  be  found  in  the  Kipuka  Puaulu,  which  has  most 
of  their  associates  represented,  while  these  two  genera  are  conspicuous  by  their 
absence.  With  these  Pittospontm  are  Pelea  volcanica,  Pclca  sp?  and  Vhclro- 
dendron  Gaudichaudii.  This  strip  of  lava  beyond  the  little  oasis  is  about  half  a 
mile  wide.  On  its  other  side  is  an  aa  flow  of  much  greater  age.  Ohia  IcJnia  has 
covered  it  densely,  together  with  other  species,  the  former,  Iiowever,  being  the 
dominant  tree. 

Adjoining  this  flow  is  another  kipiil;a  called  Ki,  similar  to  Puauhi,  though 
much  younger,  as  the  vegetation  is  not  half  as  rich  in  species  as  that  of  tlie 
latter.  Sapiiidus  sapoiiaria  is  the  predominant  species,  forming  50  per  cent  of 
the  tree  growth,  while  Acacia  Koa,  Sophora  chrijsophylla,  Straussia,  Pelea  vol- 
canica, and  others  make  up  the  rest  of  the  forest.  iS'B^jfjirftfs  sapoiiaria  is  the 
largest  tree  present,  reaching  a  height  of  about  80  feet,  with  trunks  of  2  to  3 
feet  in  diameter.  There  is  no  undergrowth  now  with  the  exception  of  a  few 
Aspidium  and  Polystichiim  ferns.  Lichen  growth  is  extremely  rich  in  specie.s, 
especially  on  the  bark  of  Sapiiidiis  sapoiiaria.  This  last  lipubn  is  at  an  eleva- 
tion of  about  4600  to  5000  feet.  Above  it  is  still  another  aa  flow  occupied  by 
Acacia  Koa,  while  below  it  is  a  forest  of  SopJiora  chrijsoplnjlla,  which  at  this 
elevation,  4000  to  5000  feet,  reaches  its  best  development, 

Another  aa  flow  joins  this  kipuka  on  the  southwest  side,  supporting  a  vege- 
tation similar  to  the  one  adjoining  it  on  the  other,  but  is  still  younger.  This 
flow  is  perhaps  two  miles  wide,  and  must  have  come  from  the  wc^t  tlniik  of 
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Maiina  Loa.     The  vegetation  is  extremely  niiiforiii,  Ohia  Ichiia  being  tlie  only 
tree,  while  in  certain  localities  it  is  entirely  bare  of  vegetation. 

At  5000  feet  elevation  is  a  large  area  of  land  with  rich  soil  supporting  a 
number  of  species  of  native  grasses,  mainly  Koehleria  glomerata,  with  Carcfi 
sandwicensis  var.  lavarum.  Most  beautiful  Koa  trees  of  great  size  form  clumps 
of  forests,  together  with  Mamani.  This  land,  which  has  been  reserved  as  a  pad- 
dock, must  be  extremely  old,  as  no  lava  is  visible,  and  is  sharply  contrasted  by 
the  rugged,  sharp,  black  aa  lava  flows  bordering  it.  Above  this  paddock,  which 
is  of  considerable  extent,  is  the  again  everpresent  lava.  It  is  only  on  this  side, 
but  mainly  above  Kapapala,  that  the  silversword,  Argyroxiphium  sandwicense, 
is  found  as  low  down  as  7000  feet  elevation  on  Mauna  Loa.  The  vegetation  from 
the  volcano  until  one  reaches  Hilea,  in  Kau,  is  extremely  unifonn  and  quite  unin- 
teresting. At  Hilea,  the  slopes  of  JIauna  Loa  are  cut  into  many  divisions,  mainly 
valleys  and  ridges  with  very  precipitous  slopes.  From  Naalehu  the  country 
slopes  very  gradually. 

FLORAL  ASPECTS  OP  KAU. 

L.VVA  FOEMATION. 

Immediately  below  Hilea  proper  the  land  is  all  under  cultivation,  sugar  cane 
being  the  only  crop.  At  an  elevation  of  about  2000  feet  is  a  small  plateau, 
mainly  composed  of  pahoehoe  lava  of  apparently  great  age,  on  both  sides  the 
mountain  of  Kaiholena  rising  to  about  1000  feet,  with  very  precipitous  walls. 
The  pahoehoe  plain,  which  is  called  Kanalohu,  is  all  hollow  underneath.  Great 
subterranean  channels  undermine  the  whole  plain,  and  are  now  used  for  reser- 
voirs. The  lava  walls  are  perfectly  smooth  and  black  and  form  complete  arehed 
tunnels  for  a  long  distance.  These  were  undoiibtedly  siibterranean  outlets  of 
rushing  lava  streams.  In  fact,  some  of  the  channels  can  be  traced  right  down 
to  the  water's  edge.  The  main  vegetation  of  this  plateau  is  Paspahim  conju- 
gatum  (Hilo  grass),  besides  a  number  of  ferns. 

Emerging  into  this  flat  plateau  are  several  valleys,  one  of  which,  Kumaunaj 
is  of  interest.  The  forest  from  Hilea  to  Waiohinu,  though  being  on  the  lee  side 
of  Hawaii,  belongs  to  the  rain  or  wet  forest  tj-pe.  At  Hilea  proper  it  is  somewhat 
mixed,  being  composed  of  trees  belonging  to  both  wet  and  dry  forest  types.  The 
forest  as  a  whole  is  more  imiform  than  similar  forest  types  in  other  localities, 
due  mainly  to  the  land  being  geologically  much  younger  than  in  similar  locali- 
ties on  the  other  islands  where  volcanic  activities  ceased  thousands  of  years 
ago,  as  it  is  situated  on  the  southern  slopra  of  the  still  active  volcano  Mauna  Loa. 
The  land,  nevertheless,  has  extremely  rich  soil,  which  is  black  and  somewhat 
muddy.  The  principal  tree  of  which  the  Hilea  forest  is  composed  is  Metrosideros 
polymorpka,  which  is  the  most  numerous.  Its  associates  are  Antidesma  platy- 
phyllum  (Hame),  Straussia,  Perrottetia  sandwicemis  (Olomea),  Pipturus,  Sut- 
tonia   (EoUa),   Pelea  volcanica,  Felca  clusiaefoUa,  Bobea  sp,,   Tetraplasandra 
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meiandra  var.,  Eurya  sandwicensis  (Wanini),  and  several  species  of  Gouldia, 
Coprosma  being  very  eommoii  at  lower  levels. 

On  the  slopes  of  Kumauna  and  Kaiholena  valiey  is  found  Pterotropia  dipy- 
rena  var.,  whieh  reaches  liere  a  beautiful  development.  Trees  60  feet  tall  and 
more,  with  trunks  of  nearly  two  feet  in  diameter,  are  not  uncommon  in  the 
valley,  while  at  higher  elevation  it  is  a  tree  30  feet  in  height  with  rather  ram- 
bling branches.  The  ie-ie  is  gregarious,  besides  Smilax  and  Embelia,  which  are 
all  lianes,  climbing  over  trees.  Of  Leguminosae,  a  beautiful  climber,  Strongy- 
lodon  lucidum,  called  Nukuiwi  by  the  natives,  covers  the  tops  of  the  numerous 
Kukui  trees  in  Kumauna  valley.  In  few  places  has  the  writer  seen  such  a  beau- 
tiful forest  as  the  one  in  question,  reaching  from  Hilea  to  Waiohimi.  Its  natural 
condition  is  undisturbed,  and  therefore  presents  a  marvelous  display  of  growth 
up  to  an  elevation  of  nearly  6000  feet.  (See  plate  XV.)  Several  Lobeliaceae 
occur,  such  as  Cyanea  triiomanfha,  which  is  exceedingly  common  in  this  locality, 
favored  by  the  very  shaded  situation  under  the  rank  growth  of  trees,  ferns  and 
lianes.  It  belongs  to  the  section  Palmaeformes,  which  is  peculiar  to  the  middle 
forest  region,  but  occasionally  going  a  little  lower.  Olermontia  coertdea,  CI. 
parviflora,  are  also  common,  both  being  trees  sometimes  growing  in  the  forks  of 
other  trees.  The  solanaceous  genus  Nothoeestrum  is  represented  by  the  species 
brevifiorum,  which  is  here  a  little  tree  20  feet  in  height. 

The  only  plant  cultivated  near  the  Hilea  plain  is  Piper  methysticum,  the 
awa  of  the  natives.  Pittosporums  are  absent  as  well  as  Sideroxylon  and  its  as- 
sociate. In  Kumauna  valley  proper,  Pisonia  inermis  var.  Uiocarpa  (Papain 
kepau)  is  very  common. 

The  country  just  below  Hilea  is  called  Kalaiki,  and  is  mainly  aa  lava,  which 
supports  a  strictly  speaking  dry  or  mixed  forest  flora,  though  not  as  rich  in 
species,  as  the  area  is  limited.  It  consists  mainly  of  large  groves  of  Kukui,  be- 
sides stunted  forms  of  Straussia  and  a  few  trees  of  Antidesma  pulvinatum;  Os- 
manthus  sandwicensis  is  very  common  besides  Plectronia  odorata  (Walahee),  a 
pretty  little  tree  or  shrub  with  horizontal  branches  and  a  dark  green,  glossy 
foliage,  which  is  pleasingly  contrasted  by  the  white,  birch-like  bark.  A  white 
flowered  and  white  fruiting  variety  of  the  Ohia  at  or  mountain  apple  is  also  to 
be  found  among  shrubs  of  the  tapa  plants  Pipturus  (Mamake)  and  Brousso- 
netia  papyrifera  (Wauke),  the  latter  having  of  late  become  exceedingly  scarce, 
as  its  cultivation  has  been  discontinued  since  about  fifty  years  or  more  ago. 

A  few  hundred  feet  below  this  small  grove  of  mixed  forest  we  find  the 
typical  lowland  formation  on  aa  lava  fields,  which  is  characterized  by  the  legum- 
inous trees,  Erythrina  monosperma,  Beynoldsia  sandwicensis,  Myoporum  saiid- 
tvicense,  Nototrichium,  Dodonaea,  several  Cyperaeeae,  besides  the  following 
climbers,  of  Vhich  the  leguminous  thorny  Caesalpinia  bonducella  (Eakalaioa) 
is  the  most  common,  in  company  with  the  convolvulaceous  Ipomoea  insidaris 
(Koaliawahia)  and  Argyrcia  tiliaefolia  (Pilikai).  Large  yellow  patches  are 
discernable  on  the  tops  of  trees  from  the  distance,  and  on  examination  are  found 
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to  be  the  very  troublesome  leafless  parasite,  Cassytlia  filiformis  or  Kaiinoa  of 
the  natives,  which  is  here  more  plentiful  than  in  any  other  district  of  the  islands 
of  the  group  visited  by  the  writer. 

THE   FOREST  BACK  OF  NAALEIIU    UP   TO  AN   ELEVATION   OF   COOO  FEET. 

Above  the  eane  fields,  which  are  situated  on  the  rather  steep  slopes  back  of 
Naalehu,  is  a  more  or  less  flat  stretch  of  land  clothed  in  a  rather  scanty  vegeta- 
tion, mainly  Sadleria  ferns ;  the  soil  is  muddy  and  numerous  species  of  weeils 
abound,  besides  the  everpresent  Hilo  grass,  forming  a  dense  carpet.  Joining 
this  open  stretch  of  land  at  an  elevation  of  about  2300  feet  commences  an  almost 
impenetrable  jungle  which  ascends  iminterruptedly  to  an  elevation  of  6000  feet. 
The  main  vegetative  feature  is  fern  growth,  intermixed  with  Scaevola  shrubs, 
Straussia,  Broussaisia,  Clermontia  parviflora,  CI.  coerulea,  the  latter  one  of  the 
most  common  trees.  The  larger  trees  are  mainly  Suttonia,  Pelea,  Perrottetia,  Me- 
trosideros,  and  as  we  ascend  a  species  of  Pittosporum  is  not  uncommon.  The 
forest  is  strictly  of  the  rain  forest  type,  and  becomes  more  uniform  with  in- 
creased elevation.  For  example,  at  from  3000  feet  to  5000  feet  elevation  three 
species  of  trees,  Suttonia  Lessertiana,  Cheirodendron  Gaudichaudii  and  Metro- 
sideros  polymorpha,  are  the  principal  ones,  while  an  occasional  straggler  of 
Pittosporum,  Gouldia,  and  Straussia  can  be  observed.  Tetraplasandra  meiandra 
var,  belongs  to  the  3000  foot  level.  The  undershrubs  are  mainly  Broussaisia 
pellucida  and  several  species  of  Cyrtandra,  with  many  species  of  ferns  and  a 
few  Labiatae,  such  as  Phyllostegia  and  Stenogyne. 

Pipturus  albidiis  i%  the  most  common  plant  of  all,  reaching  the  size  of  a  hand- 
some tree  with  a  trunk  of  sometimes  a  foot  or  more  in  diameter.  It  ascends  to 
an  elevation  of  5000  teet  Along  the  fern  trail  toward  the  mountain  springs, 
from  which  the  sugar  plantation  obtains  its  main  water  supply,  the  vegetation 
becomes  richer;  the  ground  is  covered  with  thick  moss.  Here  the  writer  was 
fortunate  enough  to  discover  three  species  of  Lobelioideae  new  to  science,  two 
belonging  to  the  genus  Cyanea,  one  very  remarkable  for  its  creeping  root  stock ; 
the  third  is  a  handsome  shrub  of  the  genus  Clermontia  with  pinkish  flowers. 
Lobelia  hypoleuca  and  the  exceedingly  handsome  Lobelia  macrostachys  occur 
here  also,  as  well  as  at  the  higher  levels. 

Of  a  species  of  Pritchardia  18  to  20  feet  high  (a  native  palm)  with  a  smooth 
trunk  about  8  inches  in  diameter,  the  writer  found  a  few  individual  trees.*  It 
differs  from  all  the  other  native  palms  in  its  flowering  spathes,  which  are  thickly 
covered  with  a  salmon-colored  wool  or  tomentum.  Its  fniits  are  oval  and  little 
more  than  an  inch  long.  It  may  be  the  same  species  that  is  found  near  Glenwood 
on  the  road  to  the  Volcano  Kilauea  from  Hilo,  which  the  writer  had  no  oppor- 
tunity of  examining.  This  conchision  is  drawn  from  the  fact  that  the  forest 
flora  at  this  latter  locality  has  many  species  in  common  with  the  one  just  de- 
scribed. 

•  Since  described  by  Bcccari  as  Pritchardia  eriustacMu  tp.  n. 
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The  writer  crossed  the  Naalehu  forest  diagonally  toward  Kahuku  up  to  the 
Bouree  of  the  1868  lava  flow,  at  an  elevation  of  about  6600  feet.  The  main  trees 
above  5000  feet  elevation  are  Metrosideros  polymorpha,  the  OJiia  lehua,  usually 
tall  trees  with  rather  straight  trunks,  which  are  enwrapped  with  moss  and 
epiphytic  ferns;  the  Chetrodendron  Gaudichaudii  (Olapa)  is  the  next  most 
common,  with  Suttonia  Lessertiana. 

The  undergrowth  is  exceedingly  dense  and  is  composed  mainly  of  Rubus 
Hawaiiensis,  which  is  covered  with  fine  aculeate  spines  which  adhere  to  and 
penetrate  into  the  flesh  very  easily  when  touched.  It  grows  here  erect,  5  to  8 
feet  high,  and  was  almost  void  of  foliage  (January).  It  has  one  main  stem 
tapering  toward  the  end  without  even  small  branehlets,  having  the  shape  of  a 
whip.  Ferns  are  also  common,  mainly  Dryopteris  glohuUfera,  Sadleria,  and 
here  and  there  a  Cibotium.  At  an  elevation  of  5600  feet  Ohia  leJma  is  the  prin- 
cipal tree.  Associated  with  it,  curiously  enough,  is  the  small-leaved  Suttonia 
sandwicensis  (Kolea),  which  is  here  a  tree  18  to  25  feet  in  height  with  a  straight 
trunk  of  5  to  6  inches  in  diameter.  The  undershrubs  are  mainly  Coprosma  with 
rambling  branches,  Broussaisia  pellucida,  and  Pipturus.  The  soil  is  still  rich 
and  muddy,  and  is  often  covered  with  tussocks  of  Astelia  veratroides,  the  large- 
leaved  form  usually  found  to  be  terrestrial.  At  about  5000  feet,  where  in  other 
localities  a  forest  of  this  type  would  gradually  change  into  an  open,  flat  swamp 
like  PuuJiukui  on  West  Maui,  or  Waialeale  on  Kauai,  the  land  here  becomes 
drier,  and  the  flrst  pahoehoe  lava  becomes  visible.  The  transition  vegetation  is 
stunted,  though  some  straight,  tall  Ohia  trees  are  not  uncommon,  while  a  pecu- 
liar low-growing  Sadleria  forms  the  nndershrub.  The  most  interesting  fact  is 
the  absence  of  Acacia  Koa  in  the  entire  stretch  of  forest  between  Hilea  and 
AVaiohinu,  as  well  as  of  Sophora  chrysophylla,  which  is  not  found  even  on  the 
open  pahoehoe  lava  field  which  supports  the  following  vegetation  belonging  to 
the  upper  forest  zone :  Raillardia  sp.,  a  small  shrub  4  to  5  feet  high,  grows  to- 
gether with  Vaccinium  reticulatum,  and  an  undescribed  variety  of  the  same 
which  is  much  taller  and  has  a  bluish  purple  glaucous  berry,  with  orbicular 
glaucous  leaves.  Geiamum  cuneafum  var.  /}.  forms  small  shrubs  with  stout,  stiff 
branehlets;  the  leaves  are  silvery  underneath.  It  is  usually  plentiful  on  ele- 
vated crusts  of  pahoehoe  lava  which  have  become  fissured,  and  covers  them  com- 
pletely together  with  Siypheha  tameiatiieia  and  St.  imbricata  and  RaiUardia, 
forming  densely-wooded  mounds.  Coprosma  ernodeoides,  a  rubiaeeous  creeper 
with  black,  round  berries,  abounds,  besides  the  Chilean  strawberry,  Fragaria 
ChUensis,  the  cyperaceous  Gahnia  Gaudichaudii,  Carex  sandwicensis ,  while  the 
juneaceous  Luzida  Hawaiiensis  Eueh.,  which  has  all  the  aspects  of  a  Cj-peraeeae, 
and  Sisyrynchium,  acre  of  the  order  Iridaceae  are  growing  scattered  between  the 
lava  cracks.  Lycopodium  venusttdum  and  the  Gramineae  Koehleria  glomerata 
and  Deschampsia  australis  can  also  be  met  with. 
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This  is  llie  limit  of  trce  growth.  AbovL-  this,  old  and  more  recent  Ijiva  flows 
cover  the  grouud,  which  is  either  hare  or  covered  witli  a  scrubby  vegetation  such 
as  just  described, 

VEGETATION  OF  THE  LAVA  FLOWS  OF  K.\U  AND  SOUTH  KONA  FROM   SEA  LGVEI,  TO  AN 
ELEVATION   OP    4200    FEET. 

Between  Waiohinu  and  Kahuku  the  vegetation  is  mainly  composed  of  Ohio., 
with  an  occasional  sandalwood  tree,  Santalum  Freycimtianum  var.  latifoUum. 
Lava  flows  of  various  ages  have  descended  from  the  upper  as  well  as  the  lower 
slopes  of  Mauna  Loa,  some  having  reached  the  sea,  others  having  just  crossed 
the  government  road  {1200  feet),  while  minor  flows  have  descended  for  only 
about  a  mile  from  their  source,  after  which  they  cooled  and  stopped.  The 
neighborhood  of  Kahuku  is  the  seat  of  many  eruptions,  some  within  the  memory 
of  man,  as  two  flows  came  forth  from  the  southern  slopes  of  Mauna  Loa,  one  in 
1867,  and  another  in  1887,  while  as  recently  as  January  9,  1907,  after  a  few 
slight  earthquakes,  another  flow  proceeded  in  the  same  direction  from  an  eleva- 
tion higher  than  that  of  the  two  previous  flows.  This  last  eruption  emerged  con- 
siderably below  the  summit  of  Mauna  Loa,  pouring  forth  a  stream  of  aa  {rough 
lava)  which  divided  into  two  nearly  equal  streams,  with  a  smaller  one  between 
This  is,  however,  not  the  place  to  give  a  description  of  the  behavior  of  lava  Hows, 
and  the  writer  wishes  to  refer  the  reader  to  Dr.  Wm.  T.  Brigham's  valuable 
publication  on  the  Volcanoes  of  Kilauea  and  Mauna  Loa,  All  three  flows  men- 
tioned above  are  entirely  bare  of  vegetation,  and  the  half  century  intervening 
has  not  changed  the  appearance  of  these  various  flows  in  the  slightest.  The 
older  ones  look  exactly  as  does  the  one  of  li)07,  the  only  ditferenee  being  in  the 
color,  which  is  a  trifle  lighter  shade  of  brown.  It  is  most  interesting  to  note 
little  areas  of  more  ancient  flows,  perhaps  only  an  acre  or  smaller  in  extent, 
which  have  not  been  covered  by  these  flows,  and  bear  an  occasional  shrub  of 
Nototrichium,  with  Sadleria  ferns,  or  a  small,  stunted  Ohia.  These  more  recent 
flows  are  very  irregular  in  outline,  and  in  the  actual  flow  little  islands  of  many 
shapes  have  remained — that  is,  islands  of  old  lava  beds,  bearing  a  typical  dry 
scrub  vegetation  which  was  spared  by  the  fiery  streams.  The  last  flow  at  first 
came  forth  as  pahoehoe  (smooth  lava),  while  lower  down  it  assumed  aa  form,  as 
can  be  seen  along  the  government  road. 

The  first  plant  to  settle  along  the  margins  of  these  various  flows  is  Nephro- 
lepis  exaltata,  a  cosmopolitan  fern.  Sadleria  ferns  follow  after  it  or  perhaps 
at  the  same  time,  but  the  former  was  always  to  be  observed  when  hardly  a  grass 
or  weed  of  any  kind  was  visible.  Two  branches  of  the  recent  1907  flow  are  about 
four  miles  apart,  and  this  stretch  of  land  is  covered  by  a  dry  scrub  vegetation 
and  occasional  trees,  such  as  Xylosma  Hillebrandii  (Maua),  which  is  by  far 
the  most  common  tree  next  to  Okia,  Antidesma  pulvinatum  (Hame  or  Haa), 
Pipturus  (Mamake)  and  Sadleria  ferns.  The  land  of  Kahua,  which  is  appar- 
ently older  than  Manuka,  is  of  a  roush  lava  nature,  with  occasional  Jdpukas,  and 
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snppiits  1  \PQftition  mosth  composed  of  Nototrichium  sandwicense  and  Dra- 
caena auiea  which  are  the  predominaat  trees  in  this  district.  An  occasional 
Fittosporum  btiaussia  and  Santalum  can  be  observed,  but  the  two  first  men- 
tioned form  the  mam  plant  giowth.  On  the  kipukas,  which  were  originally 
covered  with  (.  ynnrlon  dnctylon  (Manienie  grass),  the  gnava  has  established 
itself  to  such  an  extent  that  it  is  difficult  to  penetrate  far  into  these  kipukas 
without  a  cane  knife  or  an  axe 

From  Manuka  toward  Honomalino  are  several  stretches  of  aa  lava  flows 
geolof<icall>  jounger  than  the  rest  of  the  country.  These  flows  have  originated 
at  an  elevation  of  about  4000  ieet  and  can  be  distinguished  from  afar  by  the 
entirelv  different  vegetation  which  they  support.  These  flows,  of  which  Kaula- 
namauna  is  an  example  are  sharplj  outlined  against  the  sky  from  the  country 
which  thei  intersect  bj  the  tall,  straight  trees  of  Metrosideros  polpmorpha 
(Ohm)  which  form  the  iniin  plmt  covering  It  is  only  on  the  margins  of  these 
flows  that  intruders  from  the  sunouudmg  country,  such  as  Reynoldsia,  Pittos- 
porum  and  others  have  taken  a  foothold,  while  AlpMtonia  excelsa  (Kauila)  has 
become  a  part  of  these  Ohta  forests  The  scrub  vegetation  is  mainly  composed  of 
the  following  plants:  Styplielia  fameiamtia  (Piikeawe),  Santalum  Freycine- 
tiamim  (Iliahi),  the  above  mentioned  Alphitonia,  Gouldia  sp.,  with  very  large, 
black  berries,  Vaccinium  teticulatum,  Copiosma  montana,  C.  ernadeoides,  6aJi- 
nia  gaxidichaudii,  and  Jtumex  giganteus  (Fauale),  besides  the  two  species  of 
Ciadium,  Pellaea  ternifoha  and  the  everpresent  Nephrolepis  exaltata,  which 
seems  to  thrive  as  well  on  aa  lava  as  in  the  dampest  lower  foresta.  The  vegeta- 
tion of  Manuka  is  more  or  less  uniform  and  not  as  interesting  as  that  of  Kapua, 
only  a  few  miles  distant. 

Besides  the  Kipuka  Puaulu  near  the  Volcano  House,  there  are  only  two  dis- 
tricts on  Hawaii  which  possess  an  extremely  rich  and  xerophilous  flora,  namely, 
Puuwaawaa  in  North  Kona,  and  its  rival  Kapua  in  South  Kona.  There  is  no 
doubt  in  the  writer's  mind  that  a  vegetation  such  as  is  represented  in  both  these 
districts  encircled  the  southern  slopes  of  Mauna  Loa,  biit  was  consumed  by  the 
various  lava  flows,  leaving  these  two  districts  unmolested.  Kapua  is  small  in 
area,  and  so  is  Puuwaawaa;  their  vegetative  growth  is  very  similar,  though  the 
latter  is  richer  in  species.  They  are  about  50  miles  apart,  and  the  intervening 
country  is  taken  up  by  more  or  less  uniform  vegetation  which  has  little  in  com- 
mon with  either  Kapua  or  Puuwaawaa.  Beginning  with  the  lowlands  at  Kapua 
to  an  elevation  of  about  2000  feet,  the  vegetation  covering  this  area,  which  is  on 
a  gradual  slope,  belongs  strictly  to  the  dry  or  mixed  forest  type,  while  above  it, 
between  2000  and  4200  feet,  the  vegetation  is  of  the  rain  forest  type,  but  by  far 
not  as  wet  as  the  rain  forest  above  Naalehu,  Kau.  Species  of  the  lower  levels 
have  ascended  into  the  wet  forest,  or  vice  versa. 

Immediately  above  the  lowland  zone,  which  is  composed  of  the  ordinary 
types  of  plants  common  to  that  region,  commences  an  exceedingly  interesting 
and  very  varied  xerophilous  vegetation.     The  most  common  tree,  forming  GO 
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per  cent  of  the  vegetation,  is  .¥a6a  sandiciceiisis  (Lama),  which  fruits  prolific- 
ally  during  the  winter  months,  and  is  associated  with  Enjihriua  monospenna 
(WUiwili),  Reynoldsia  sandwicensis  (Ohe),  Plectroma  odorata  (Walahce),  here 
a  little  shrub,  Patidamis  odoratissimus  (Puliala),  Aleiirites  ntoliiccam  (Kitktii), 
and  here  and  there  in  open  places  by  itself  Oapparls  Sa)idwich!aiia  (Maiapilo), 
which  becomes  here  a  shrub  8  to  10  feet  high  with  a  thick  stem  and  riimbliug 
branches.  Opuniia  tuna  has  ascended  from  the  lowlands.  The  country  is  ex- 
tremely rocky,  loose  aa  of  ancient  origin  covering  the  ground  for  many  feet  in 
thickness. 

The  undershrub  is  solely  composed  of  the  troublesome  Lantaita  caiiiara.  now 
dead,  killed  by  the  insects  introduced  by  Koebele,  but  still  the  country  is  almoirt 
inaccessible,  as  the  dead,  thorny  shrubs  stand  more  than  15  feet  high  in  certain 
localities.  It  ascends  to  an  elevation  of  2000  feet,  above  which  its  place  is  taken 
by  the  gnava,  Psidium  giiayava,  which  forms  thick  stands  on  forsaken  l-iilcatias 
or  old  native  homesteads. 

As  we  ascend  above  1000  feet  elevation  the  vegetation  becomes  more  inter- 
esting. (See  plate  XVI.)  Osmanthus  saiidwicemis  and  Maba  sandwicensis  re- 
main still  abundant,  but  are  associated  with  NototricJiium  sandwicense  (Kitlni), 
Charpentiera  ovata  (Papala),  and  Pisonia  sandwiccnsis  (Papala  l-epaii  or  Atdu). 
The  euphorbiaceous  trees  Antidesma  pulviiiatiim  and  A.  platypliylliim  are  here 
the  most  numerous,  and  are  indeed  very  characteristic.  They  can  be  reeofjnized 
by  their  deeply,  longitudinally  furrowed,  fibrous  gray  bark  and  broad,  heart- 
shaped,  dark  leaves.  Pittosporum  Ilosmcri  var.  is  also  exceedingly  common, 
together  with  Dracaena  aurea  (Ilalapepe),  Siraussia  sp?,  Xylosma  Ilillr- 
hrandii,  an  occasional  Colahrina  oppositifolia  (Kauila),  while  the  other  native 
Kauila  (Alphitoiiia  excelsa)  is  here  absent  and  only  fonnd  on  lava  flows  of  more 
recent  origin,  where  Ohia  lehua  forms  almost  pure  stands  Entaeeous  genera 
are  entirely  absent,  such  as  Pelea  and  Xanthoxyluni  which  reach  snch  a  won- 
derful development  on  the  lava  fields  of  Puuwaawaa  so  similir  m  ilord  aspects 
to  that  of  Kapua.  Reynoldsia  sandwkcnm,  while  stunted  it  the  lo^er  eleva- 
tion, together  with  the  Lama,  is  here  a  tall  tree  retchmj  a  height  ot  40  to  50 
feet,  with  trunks  of  two  feet  in  diameter. 

Of  shrubs,  the  very  strong,  tenacious  OsteomcUt.  anihyUulij  tin  t  rms  iihiiost 
80  per  cent.  Its  white  rosaceous  flowers  are  very  fragrant.  The  wood  is  ex- 
ceedingly tough  and  can  he  bent  into  almost  any  position  without  breaking  it. 
"When  growing  on  the  slopes  of  the  lowlands  on  the  windward  sides  of  the 
islands  it  is  a  small  vine,  while  on  the  dry  lava  fields  it  develops  many  erect 
stems  from  a  common  root-stock,  which  are  several  inches  thick  and  sparingly 
branched,  reaching  a  height  of  15  to  20  feet.  Plcctronia  odorata  is  again  very 
common,  while  the  araliaceous  Tctraplasandra  Ilawaiicnsis  is  only  sparingly 
represented.  It  reaches  here  a  height  of  only  about  25  feet.  Of  Sapotaceae, 
Sideroxylon  anahiense  var.  is  found,  bnt  is  not  numerous,  being  restricted  to  a 
single  locality  along  a  little  gulch  at  1600  feet  elevation.     Hantahun  Freycine- 
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tianum  var.  occurs  also,  but  only  small  trees  can  be  found.  Malvaeeoiis  trees 
are  entirely  absent,  though  we  might  expect  to  find  the  uewly  discovered  genus 
Hibiseadelphus,  which  is  peculiar  to  such  localities,  one  species,  H.  Hualala- 
iensis,  oeeuring  on  Puuwaawaa.  Besides  Telraplasandra  Hawaiiensis,  uo  other 
species  of  that  genus,  nor  of  Pterotropia,  are  present,  though  several  can  be 
found  in  similar  localities.  Neither  can  any  nrtieaceous  trees  be  observed.  The 
Pipturus,  so  common  in  Kau,  is  not  found  in  the  district  here  described,  and  is 
only  sparingly  represented  in  the  forest  nbove  it,  where  one  M-ould  naturally  ex- 
pect it  in  abundance,  as  in  forests  of  Kau  Suttonia  Lessertiana  (Kolea)  is 
scattered  here  and  there. 

Nearly  all  the  species  of  trees  were  in  fioll  fruit  when  visited  by  the  writer 
during  the  month  of  February,  1912,  with  the  exception  of  one  tree,  which  is 
undoubtedly  new  and  of  which  only  three  individuals  were  seen.  As  the  tree 
had  neither  flowers  nor  fruits,  and  as  a  careful  search  on  the  ground  below  the 
tree  did  not  reveal  any  sign  of  fruits  or  seeds  of  a  previous  season,  the  writer 
was  unable  to  classify  it.  The  writer,  however,  had  occasion  to  visit  that  district 
again  in  the  month  of  July  when  in  company  with  Mr.  W.  M.  Gififard ;  the  trees, 
which  were  then  in  flower  and  fruit,  proved  to  be  new,  and  are  described  in  this 
volume;  two  male  and  one  female  trees  were  observed. 

Several  Convolvulaceae  flourish,  such  as  Ipomoea  insnlaris,  and  others  of  the 
same  genus.  Of  Crassulaeeae,  the  common  Bryophyllum  calycinum  (air  plant) 
grows  very  gregariously  along  the  roadside  together  with  Cassia  gaudichaudii, 
Pteridium  aquilinum,  Nephrolepis  exaltata,  Stachytarpheta  dkhotoma,  and 
many  other  weeds.  On  old  native  homesteads  or  kuleanas  which  have  been  for- 
saken for  many  years,  orange  trees  are  bearing  very  prolifieally,  while  the  Che- 
rimolia,  or  Momona,  as  it  is  called  by  the  natives,  fruits  seldom.  One  other  re- 
markable fact  is  the  absence  of  any  leguminous  tree,  such  as  Mezoneurum 
Kauaiense,  or  the  Sophora  chrysophylla,  oi'Mamani,  so  common  on  lava  fields, 
and  invariably  associated  with  Myoponim  sandwicense,  the  Naio,  another  tree 
which  is  absent  on  the  lower  half  of  the  district  of  Kapua.  It  may  be  remarked 
that  the  inflorescences  of  Maba  sandwicensis  are  attacked  by  a  species  of  Acari, 
causing  them  to  have  the  same  appearance  as  the  deformed  inflorescences  of 
Elaeocarpus  Mfidus  on  Oahu. 

Of  interest  is  also  the  fact  that  it  is  difficult  to  find  a  sound  capsule  of 
Pittosporum  Ilosmeri  var.,  as  they  are  almost  invariably  pecked  open  by  the 
native  bird  Alala  (Cofvus  hawaiieims),  which  feeds  on  the  very  oily  black 
seeds.    The  bird  is  very  abundant  in  this  district. 

About  a  mile  above  the  government  road  at  an  elevation  of  about  2000  feet 
we  find  an  entirely  different  type  of  forest.  It  is  neither  exactly  a  wet  nor  is 
it  a  dry  forest,  but  has  all  the  characteristics  of  the  former.  Of  the  first,  tall 
Ohia  lehua  trees  form  almost  pure  stands,  with  trunks,  as  elevation  increases, 
covered  by  the  climber  Freycinctia  Arnotti,  the  ie-ie.  Straussia  Hawaiiensis, 
a  very  handsome  tree  peculiar  to  Nona  and  Puna,  reaches  a  height  of  about  40 
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feet,  with  a  straight  trunk  and  black  bark  of  half  an  inch  thickness.  Xylosma 
Hillebraiidii  becomes  here  a  beautiful  big  tree  with  a  trunk  of  one  and  a  hall 
feet  in  diameter,  straight  ascending  and  clothed  in  a  gray  bark.  Tetraplasan- 
dra  Hawaiiensis  is  here  a  large  tree  60  feet  in  height,  with  a  fine  trunk  ascend- 
ing for  30  feet  or  so  before  branching.  It  is  about  two  and  a  half  feet  thick 
and  vested  in  a  whitish  bark  three-quarters  of  an  inch  thick.  It  is  the  only 
representative  of  the  family  Araliaeeae  in  this  forest.  Myoporum  sandwicense 
is  here  a  slender  shrub,  and  only  a  few  individual  specimens  can  be  observed. 
Coprosma,  Perrottetia,  Pipturus,  Pelea  volcanica  only,  Cheirodendron  gaudi- 
chaudii,  Antidesma  platyphyllum  and  a  species  of  Suttonia  form  the  tree 
growth,  together  with  Pittosporum  and  Ilex,  up  to  the  Koa  belt  at  an  eleva- 
tion of  4200  feet.  SadUria  cyatkeoides,  Oibotium  MensiesU,  and  the  lobelia- 
ceous  Clermontia  coerulea,  which  ranges  from  the  extreme  eastern  end  of  Kau 
to  North  Kona,  form  the  undergrowth.  The  latter  ascends,  however,  up  into 
the  Koa  belt,  where  it  can  be  found  on  Koa  trees,  growing  in  the  forks  of  their 
branches. 

Several  aa  flows  of  more  recent  origin  intersect  this  forest.  The  iiows  are 
covered  with  a  scanty  vegetation,  such  as  Vaecinium,  Styphelia,  Coprosma 
ernodeoides,  Baillardia  scabra  (very  common),  and  stunted  Ohia;  while  the 
lava  itself  is  entirely  hidden  by  a  species  of  lichen.  At  4200  feet  elevation  the 
trees  described  above  are  replaced  by  Acacia  Koa,  which  grows  here  under 
similar  conditions  as  near  the  Volcano  House,  together  with  Vrera  sp.  and  the 
tree  ferns.  Cattle,  however,  have  played  serious  havoc  with  this  beautiful  forest. 
The  undergrowth  is  mainly  composed  of  Polystichum  falcatum  var.,  Dryopteris, 
Asplenium,  and  Cibotium. 

The  most  interesting  vegetation,  however,  occupies  the  area  between  1500 
to  2000  feet,  above  which  the  forest  is  very  uniform.  Nowhere  has  the  writer 
found  such  beautiful  stands  of  the  ebenaceous  Maha  sandwicensis  (Lama)  as 
in  this  district,  where  it  associates  mainly  with  tall-growing  Kukui  trees.  Trees 
30  to  40  feet  in  height  with  trunks  of  a  foot  or  more  in  diameter  are  not  vm- 
common.  Beyond  Kapua  the  country  is  covered  mainly  with  Ohia  lehua,  and  is 
as  a  whole  very  uniform,  until  we  reach  the  boundary  of  South  Kona,  where  a 
forest  similar  to  that  back  of  Naalehu,  Kau,  forms  the  lower  and  middle  forest 
zones.  Most  of  the  land  about  600  to  2500  feet  elevation  is  under  cultivation, 
Coffea  arabica  being  the  crop. 

THE   MIDDLE  FOREST   ZONE   IN   KONA    AND   FLORAL   ASPECTS   OP    THE    GREAT    CENTRAL 
PLAIN   BETWEEN   MAUNA   LOA,    HUALALAI   AND    MAUNA    KEA, 

If  we  ascend  from  Kealakekua  up  the  slopes  of  Mauna  Loa,  we  at  first  pass 
through  large  areas  of  Psidium  guayava,  which  has  taken  possession  of  the  land 
and  is  the  only  shrub  up  to  an  elevation  of  about  1200  feet.  The  country  then 
becomes  more  open  and  old  pahoehoe  flows  are  visible,  which  are  covered  with  a 
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scanty  grass  vegetation.  The  trees  on  this  lower  plain  are  mainly  Straussia  and 
its  associates,  such  as  Charpentiera  obovata,  Pisonia  inevmis,  var.  Iciocarpa,  with 
occasionally  a  Pelea.  The  trees  are  so  scattered  that  one  can  count  them  easily. 
This  somewhat  mixed  forest  passes  gradually  into  an  Ohla  lehua  (Metrosidcros 
polymorpha)  forest,  with  Suttonia  Lessertiana  (Kolea).  Here  also  the  lobe- 
liaceous  shrub  Clermontia  coerulea,  somewhat  different  from  that  of  Kan,  is 
present.  It  descends,  however,  as  low  as  1500  feet,  bnt  then  only  on  the  aa 
flows,  as  will  afterwards  be  described.  The  forest  in  this  section  is  as  a  whole 
very  uniform. 

The  Ohia  lehua  gradually  passes  into  the  Koa  forest,  if  such  it  can  still  be 
called;  for  nowhere  has  the  writer  found  siich  a  pitiable  sight  as  the  Koa  forest 
presents  in  this  district  at  about  3000  feet"  up  to  5000  feet  elevation.  Here  00 
per  cent  of  these  giant  Koa  trees  are  dead;  their  hnge  limbs  dangle  in  the  air 
on  pieces  of  fibrous  strings  of  bark,  ready  to  drop,  if  stirred  by  the  slightest 
breeze.  The  remaining  10  per  cent  of  trees  are  in  a  dying  condition^  and  in  a 
very  few  years  the  country  wilt  be  entirely  denuded.  Huge  masses  of  trunks 
and  limbs  are  scattered  over  the  ground,  and  it  is  really  difficult  to  ride  through 
this  remnant  of  forest.  It  is  also  dangerous,  as  any  minute  a  few  huge  limbs 
may  drop  from  the  heights  above.  Trees  reach  here  a  height  of  80  feet  or  more. 
This  condition  is  mainly  due  to  the  cattle,  which  have  destroyed  all  the  under- 
shmbs  and  also  in.iured  the  trees,  which  are  then  readily  attacked  by  insects.  It 
may  be  remarked  that  native  insects,  especially  beetles,  do  not  attack  healthy 
trees,  but  only  such  as  have  been  injured. 

As  we  ascend  farther  the  dead  Koa  trees  are  associated  with  Myoponim  saiid- 
wicense  (Naio),  Sophora  chrysophylla,  Suttonia  Lessertiana,  and  Santalum 
Freycinetianum,  the  Ilialii,  or  true  Sandalwood  of  commerce,  of  which  trees  50 
feet  in  height  and  trunks  a  foot  and  a  half  in  diameter,  are  not  uncommon. 
Next  to  Koa,  Sandalwood  is  most  numerous;  but,  like  the  former,  most  of  it  is 
destroyed.  It  differs  from  the  Sandalwood  found  in  other  parts  of  Hawaii  in 
its  smooth,  black  bark  and  very  dark  green,  glossy  leaves.  The  wood  is  also  ex- 
ceedingly fragrant. 

That  the  undergrowth  must  have  been  intensely  interesting  is  evidenced  by 
the  fact  of  the  abundance  of  vines  on  aa  flows  which  intersect  this  forest  area, 
and  are  very  seldom  frequented  or  even  crossed  by  cattle.  Lower  down  at  an 
elevation  of  1500  feet  these  aa  flows  present  a  dense  jungle  of  ic4e  vines,  many 
species  of  trees,  mainly  the  mbiaceous  Straussia  and  urticaceous  Urera  and 
Pipturus.  Ferns  are  abundant  as  well  as  one  or  two  lobeliaceous  Clermontia. 
Higher  up  the  main  tree  is  Okia  lehua  together  with  Sandalwood,  which  on 
these  flows  is  in  splendid  condition.  At  an  elevation  of  4600  feet  Sophora 
chrysophylla  has  encroached  on  the  aa,  but  not  the  Koa.  On  the  margins  of  the 
flows  and  in  cracks  and  Assures  many  species  of  Labiatae  thrive,  the  most  num- 
erous representative  of  which  is  the  genus  Stenogyne.  Trailing  over  aa  lava 
we  find  Sienogyne  rugosa  var.    ,3.,  St.  cordata,  St.  scssilis.  while  climbing  over 
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Naio  shrubs  are  St.  calaminthoides  and  SI.  scroplnilarioidcs,  the  latter  Avith  small 
pale  yellow  flowers  covered  with  silky  hair.  Thu  genus  Phyllostegia,  also  of  the 
Labiate  family,  has  several  species,  Raillardia  scabra  is  also  eommoii  on  tlie  aa 
as  well  as  Smilax  sandwkensis,  and  several  ferns,  of  which  Pellaca  ternifolia 
and  Sadleria  cyatkeoides  are  the  most  common.  And  all  of  these  iu  a  compara- 
tively small  area.  Clermontia  coemlea  is  here  a  fine  tree,  growing  to  a  height 
of  20  feet  or  so,  on  the  aa  lava,  shaded  by  Ohia  and  Sandalwood. 

This  forest  merges  gradually  into  the  great  central  plain  at  an  elevation  of 
5000  feet.  Of  course,  clumps  of  tall  trees  can  be  foiind  in  certain  localities  and 
on  the  plateau  also,  as  well  as  higher  up  on  the  slopes  of  Mauna  Loa.  The 
trees  become  smaller  and  only  a  few  stunted  ^a'o  and  Sophora  trees  (Mamam), 
together  with  Santalum,  are  here  to  be  found. 

At  Pnlehua  and  beyond  toward  Mauna  Loa  a  nice  Koa  forest,  mixed  with 
trees  peculiar  to  this  elevation,  such  as  mentioned  above,  extends  iip  to  an  ele- 
vation of  6000  feet.  Koa  is  the  principal  tree.  The  country  is  composed  of 
rich,  black  soil,  now  supporting  a  rank  growth  of  undesirable  weeds.  A  most 
interesting  feature  in  this  forest  is  the  lobeliaeeous  Delissea  undxdata.  Pre- 
viously this  plant  has  only  been  recorded  from  Niihau,  Kauai  and  Maui,  and 
that  at  a  low  elevation  on  exposed  open  cliffs,  only  reaching  a  height  of  10  feet. 
Here  at  6000  feet  it  grows  nnder  the  shade  of  giant  Koa  trees  on  the  slopes  of 
the  numerous  crater  hills  with  which  the  country  is  covered.  The  plant  grows 
here  35  feet  tall,  perfectly  straight,  with  a  bole  only  two  inches  in  diameter,  not 
branching,  and  bearing  at  its  apex  a  crown  of  leaves  only  one  and  a  half  feet 
in  diameter.  (See  plate  XVII.)  These  beautiful  little  round  crowns  are  often 
hidden  in  the  foliage  of  the  Koa,  so  that  only  the  gray,  straight  stems  covered 
with  leaf-sears  can  be  seen.  The  plants  are  exceedingly  numerous,  but  especially 
on  the  crater  bottoms  of  the  numerous  volcanic  cones,  where  they  form  the  main 
vegetation.  Looking  down  into  one  of  tJiese  cones,  one  sees  the  tops  of  this 
curious  plant  like  cabbage  heads  protruding  up  to  the  rim  of  the  cone.  This  is 
the  only  lobeliaeeous  plant  at  this  elevation. 

THE  GREAT  CENTRAL  PLAIN. 

"When  we  step  out  on  this  great  plateau  from  the  South  Kona  side,  we  have 
Hualalai  to  the  left,  Mauna  Loa  to  the  right,  and  Mauna  Kea  in  front  of  us. 
This  great  plain  is  composed  mainly  of  pahoelioe  lava  and  blaek  cinder.  The 
pahoeJioe  lava  has  often  broken  through,  and  huge  caverns  or  caves  are  visible, 
which  expose  again  old  paliockoc  lava  or  blaek  einder.  The  clouds  gather  at 
about  eight  o'clock  in  the  morning  around  the  slopes  of  Mauna  Loa  up  to  an 
elevation  of  4000  feet,  where  they  remain  under  normal  weather  conditions  up 
to  noon.  At  about  two  o'clock  they  encroach  on  to  the  central  plateau,  which 
by  three  o'clock  is  completely  covered  by  the  clouds.  When  caught  out  on  this 
plain  without  a  compass  in  the  fogs  it  is  indeed  exceedingly  difficult  to  find 
one's  way.     The  plain  is  about  fifty  miles  across  and  almost  level,  full  of  holes 
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and  cracks  into  wliieh  one  is  likelj'  to  fall,  and  by  going  round  about  th«in  one 
gets  lost  in  no  time.  The  slopes  of  Mauna  Loa  are  very  gradual  on  this  side, 
while  those  of  Mauna  Kea  and  Hualalai  are  steep.  On  this  plain  are  scattered 
many  volcanic  cones,  mainly  composed  of  black  cinder  and  covered  with  dense 
vegetation.  But  especially  on  the  crater  bottoms  one  is  likely  to  find  interest- 
ing plants  which  have  disappeared  from  the  open  plain,  where  they  are  eagerly 
devoured  by  cattle  and  goats,  while  at  the  bottom  of  these  craters  they  are  safe 
from  their  ravages.  Anyone  collecting  on  this  plain  should  direct  his  steps  to 
all  these  cones,  as  it  is  here  only  that  he  can  obtain  things  of  interest. 

Curiously  enough,  the  plants  found  on  these  various  cones  are  not  always 
the  same.  On  the  plain  itself,  Geranium  cuneatum  is  plentiful,  besides  Bail- 
lardia  sp.?,  Coprosma  ernodeoides,  a  rubiaceous  creeper  with  black,  round 
berries,  the  main  food  of  the  native  geeae,  besides  Ohelo,  Eumex  giganteus, 
Styphelia  tametameia,  an  epacridaceous  plant,  Myoporum  sandwicense  (Naio). 
Sopkora  chryaophylla,  the  iridaceous  SisyryncMum  acre,  while  in  the  black  cin- 
der the  caryophyllaceous  Silene  struthioloides  and  S.  lanceolata  thrive  best. 
Both  species  develop  a  large  root  system  having  a  main  tap  root,  sometimes 
tuber-like,  and  often  5  inches  in  diameter  and  over  a  foot  and  a  half  long.  The 
root  is  sweet  to  the  taste,  and  is  eaten  by  the  natives. 

Here  and  there  are  shrubs  or  small  trees  of  Mamani  and  Naio,  among  which 
one  sometimes  finds  Suttonia  and  a  stunted  variety  of  Pittosporum  Hosmeri. 
Dodoiiaea  eriocarpa  forms  straight  trees  some  25  feet  in  height  with  trunks  of 
8  inches  in  diameter.  At  Naahuaumi,  a  historic  place  where  King  Umi  took  the 
first  Hawaiian  census,  near  the  old  Judd  road  which  leads  to  the  1859  flow,  the 
sautalaceous  Exocarpus  gaudichatidii,  a  shrub,  is  not  uncommon,  and  extends 
up  the  slopes  of  Hualalai.  Stenogyne  rugosa  var.  must  once  have  been  exceed- 
ingly common,  but  can  now  only  be  found  growing  in  deep  fissures,  which  cover 
them  completely,  where  they  are  safe  from  cattle.  Osteomeles  anthyllidifoUa,  a 
rosaceous  vine  of  great  toughness,  forms  dense  tangles  over  thrown-up  fissures 
in  pahoehoe  lava.  During  the  morning  sunshine  thousands  of  Odynerus  (Ha- 
waiian wasps)  and  bees  can  be  foimd  flying  over  the  aweet-scented  flowers  of  the 
above-mentioned  vine,  which  is  called  JJlei  by  the  natives. 

The  only  poisonous  plant  in  this  district  is  a  shriib,  a  species  of  Wikstroe- 
mia,  with  long,  drooping,  slender  branehlets.  The  bark,  like  that  of  all  other 
Hawaiian  Wikstroemia,  or  Akia,  as  they  are  termed  by  the  natives,  is  extremely 
tongh  and  very  suitable  for  cordage. 

The  crater  cones  in  the  neighborhood  of  Puulehua  are  Puuokeanue,  Puuoi- 
kaaka,  Pohakuloa  and  others.  These  cones  support  a  very  interesting  vegeta- 
tion. Besides  the  plants  found  on  the  plain  proper,  LtpocJiaeta  subcordata,  de- 
scribed by  Gray,  is  very  numerous  at  an  elevation  of  5300  feet,  and  forms  dense 
masses  on  Pohakuloa  crater  to  the  exclusion  of  everything  eke.  It  has  previously 
only  been  reported  from  the  sea  shore,  where  it  is  one  or  two  feet  high,  while 
at  this  elevation  it  branches  diffusely,  covering  the  whole  crater,  being  almost 
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similar  in  habit  to  Gleichenm  linearis,  the  well-kuowu  Ululie  or  stagliorn  feru. 
The  writer  has  found  it  also  on  one  of  the  other  craters,  but  sparingly,  and 
again  on  the  lava  fields  of  Puuwaawaa,  in  North  Kona. 

An  arborescent  E-aillardia  abont  15  feet  high  grows  on  Punokeaniie  m  com- 
pany with  Solanum  incotnpletnm,  also  found  in  North  Kona,  where  it  is  a  shrub 
5  to  8  feet  tall.  Campylotheca  micrantha,  another  shrubby  composite,  was  as- 
sociated with  it.  Campylotheca  Memiesii  var.  y,  was  only  found  on  one  crater 
on  the  slopes  of  Hualalai  on  Pnuoikaaka.  It,  however,  is  not  uncommon  on  the 
Wairaea  side  on  the  slopes  of  Mauna  Kea,  especially  on  Nohonaohae  and  Kemole 
crater.  A  species  of  Sida  not  found  on  the  central  plain  proper  is  confined  to 
Pohakiiloa,  where  it  forms  dense  thickets.  Of  trees,  Santalum  Freycimtianiim, 
Suttonia,  Wikstroemia,  etc.,  form  the  main  vegetation,  besides  Sophora  chry- 
sophylla,  the  everpresent  Naio,  and  Acacia  Koa.  The  slopes  of  Mauna  Loa  are 
covered  with  a  dense  growth  up  to  an  elevation  of  8000  feet,  after  which  the 
plants  become  very  stunted  and  few  until  we  find  nothing  but  a  species  of  grass, 
Koehleria  glomerata. 

The  main  trees  are  Sophora  and  Myoporum,  but  Koa  is  wanting'.  Of  shrubs, 
the  epacridaeeons  Styphelia  is  common,  together  with  a  specie  of  EaiUiirdia ;  of 
Enbiaceae,  two  species  of  Coprosma  are  present,  one  being  a  creeper,  the  other 
a  small  shrub.  Gahnia  Gaudichaudii,  Carex,  and  Cyperus  are  scattered  here 
and  there.  The  main  plant  covering  at  an  elevation  of  6000  feet  is  the  grass 
Keohleria  glomerata,  which  grows  exceedingly  rank  and  staiids  sometimes  three 
feet  high.  As  already  mentioned,  it  is  the  last  plant  one  sees  at  an  elevation  of 
11,000  feet.  Of  course,  the  Okelo  is  also  common.  Noteworthy  is  the  fact  that 
Argyroxipldum  sandwicense  is  not  to  be  found  on  this  side  of  Jlauna  Loa,  but 
only  above  Kapapala  at  an  elevation  of  from  7000  to  9000  feet.  Besides,  one 
looks  in  vain  for  the  tree  composites  which  can  be  met  with  so  frequently  on 
Mauna  Kea  up  to  11,500  feet.  Here  on  Manna  Loa  only  one  species  is  present. 
The  slopes  of  the  mountain  on  the  Kona  side  are  mainly  composed  of  pahochoe 
which  is  of  great  age,  and  very  much  disintegrated ;  the  country  is  covered  with 
holes,  which  are  usually  overgrown  with  ^teiiogyiw  rugosa  at  the  lower  levels, 
5000  to  6000  feet,  and  harbor  Vaccininm  shrubs  or  Mamaiii  at  the  higher  levels. 
The  lava  crust  is  very  thin  and  cracks  like  ice,  which  makes  traveling  very  un- 
comfortable. At  about  9000  feet  we  meet  the  first  a<t  flow,  which  covers  the 
palioeJioe  for  miles.  It  was  ejected  from  a  crater  situated  at  that  elevation.  It 
is  a  triangular  steep  cone  with  sharp  rims,  and  is  called  Puuouo.  The  an  flows 
are  barren  and  of  great  thickness.  Many  aa  flows  intersect  the  ancient  paltoclioe 
at  the  higher  levels.  In  traveling  it  is  a  continuous  going  round  these  flows, 
which  one  is  occasionally  forced  to  cross.  Above  11,000  feet  perfectly  black, 
shining  pahoekoe  covers  the  mountain.  It  is  extremely  thin  and  glassy  in  ap- 
pearance, breaking  in  at  nearly  every  step.  AVhen  the  writer  ascended  Mauna 
Ijoa  on  February  17,  1912,  snow  was  to  be  found  only  in  patches  several  feet 
thick.     The  steep  er^ter  walls  were  more  or  less  covered  with  snow,  which  was 
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beautifully  contrasted  from  the  red,  yellow  aud  black  colored  walls  of  eiader 
(See  plate  XVin.) 

The  crater  itself  showed  no  activity.  Two  small  coiies  of  reddish-yellow 
cinder  mark  the  outbreak  of  1907.  The  temperature  at  nine  o'clock  in  the 
morning  on  the  upper  lava  flows  was  92°  Pahr.  at  an  elevation  of  about  8500 
feet.  At  the  summit  the  temperature  was  at  60°  Fahr.  about  noon,  and  sank 
during  the  night  to  35°  at  an  elevation  of  7000  feet.  A  most  peculiar  fact  is 
the  presence  of  millions  of  flies  at  the  summit  of  the  mountain,  which  make  a 
stay  of  even  a  few  minutes  most  disagreeable.  Besides  these  flies,  only  another 
small  insect,  similar  to  an  Ichneumon,  was  found,  covering  the  patches  of  snow 
thickly.  Only  a  few  hundred  feet  lower,  remarkable  to  say,  not  a  single  fly 
could  be  detected.    They  evidently  had  been  blown  up  by  the  wind, 

HUALALAI   AND   PUUWAiVWAA,   NORTH    KONA. 

From  Kealakekua  toward  North  Kona  the  forest  is  very  uniform  and  of  a 
similar  nature  to  that  between  Kapua,  South  Kona,  and  Napoopoo.  At  the  lower 
levels  Kukui  forms  the  main  tree  growth,  together  with  introduced  shrubs,  such 
as  lantana  and  guava.  Coffee  is  extensively  cultivated,  also  sisal,  and  in  cer- 
tain localities  sugar  cane.  The  vegetation  begins  to  become  interesting  at 
Huehue,  near  the  lava  flows  on  the  northern  flanks  of  Ilualalai,  and  reaches 
its  culminating  point  at  Puuwaawaa,  the  richest  floral  section  of  any  in  the 
whole  Territory. 

It  is  only  as  recently  as  1909  that  this  region  was  botanically  explored.  The 
whole  country  was  until  ten  years  ago  a  wilderness  of  lava  fields,  and  only  since 
the  opening  of  the  country  through  the  government  road,  ten  years  ago,  was 
this  beautiful  floral  region  made  accessible. 

MT.    HUALALAi   AND   ITS   FLORAL   ASPECTS, 

Mt.  Hualalai,  which  is  the  smallest  volcano  on  Hawaii,  has  an  elevation  of 
8273  feet.  Its  last  eruption  was  in  the  year  1801,  not  from  the  summit,  how- 
ever, but  at  an  elevation  of  about  1800  feet,  where  huge  lava  masses  poured 
forth  which  changed  the  coast  line  of  the  region  about  Iluehue  for  twenty-five 
miles  from  a  bay  to  a  headland.  This  lava  flow  is  still  bare  of  vegetation,  with 
the  exception  of  a  few  ferns  and  weeds. 

The  lowland  belt  is  extremely  arid,  rainfall  being  exceedingly  scarce.  Opun- 
tia  tuna  grows  gregariously  and  is  associated  with  many  other  introduced  plants, 
such  as  Leucaena  glauca,  Datura  stramonium,  Waltheria  amcHcana,  Nicotiana 
tabacum,  Acacia  farnesiana,  and  many  others. 

The  interesting  native  vegetation,  which  is  of  a  similar  nature  to  that  of 
Kapua  in  South  Kona,  begins  at  Huehue  proper.  Aleurites  molticcana  is  still 
the  principal  tree,  though  as  one  advances  toward  Puuwaawaa  it  becomes  more 
■scarce.  Antidesma  plaiyphyllum  and  Antidesma  pulvinatnm,  besides  Dracaena 
nvrea  (JIalapepc),  Maha.  and  their  usual  associates  are  predomiuant.     In  this 
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district,  however,  occur  iiiauy  species  of  trees  which  are  iiwt  found  in  other 
places,  not  even  on  the  same  island.  The  most  prevailing  tree  is  the  rubiaceous 
Plectronia  odorata  (Walahee).  Gardenia  Brighami  (Naii)  of  this  same  family, 
only  common  on  Molokai  and  Lanai,  is  here  also  to  be  found,  but  will  have  to 
be  termed  for  here  a  rather  rare  plant ;  it  has  not  been  recorded  previously  from 
the  Island  of  Hawaii.  Nearly  all  the  trees  occurring  at  Kapua,  South  Kona, 
can  he  found  also  in  North  Kona,  with  possibly  one  or  two  exceptions,  though 
numerous  trees  occur  here  and  not  in  the  former  locality. 

Of  Leguminosae,  the  elsewhere  very  rare  Mezoneurum  Kauaiense  (Vhiuhi) 
is  here  plentiful.  It  forms  small  groves  by  itself,  while  only  here  and  there  can 
a  single  tree  be  found,  usually  in  company  with  the  rhamnaceous  Colubrina  op- 
positifoUa.  Hillebrand  records  this  species  as  a  small  tree.  Here  in  this 
locality  it  grows  to  quite  a  good  sized  tree  with  trunks  of  over  a  foot  in  diam- 
eter. It  is  much  more  numerous  in  North  Kona  than  in  South  Kona,  outside  of 
which  the  tree  is  not  found.  Of  Rutaceae,  which  are  absent  in  Kapua,  two 
genera  are  represented,  Pelea  and  Xanthoxylum.  Pelea  cinerea,  not  uncom- 
mon at  an  elevation  of  4000  feet  near  the  Volcano  Kilaiiea,  grows  gregariously 
at  500  feet  elevation  and  even  lower,  on  rough  aa  lava  fields. 

Of  great  interest  is  the  genus  Xanthoxylum,  which  has  here  four  species; 
two  belong  to  the  A",  dipetcdum  type,  the  other  two  are  variations  of  X.  Kauaiense 
and  X.  Mauieiise. 

I'ittosporum  Hosmeri  is  also  met  with  quite  frequently,  the  trees  found  at 
Kapua  being  a  variety.  At  Pimwaawaa  the  fruits  are  nearly  twice  the  size  of 
those  from  South  Kona,  while  the  tree  itself  is  also  larger. 

Euphorbia  lorifoUa  (Akoko)  is  a  shrub  at  2000  feet  elevation,  while  700  feet 
higher  it  is  a  tree  about  25  feet  high,  with  a  diameter  of  10  inches.  The  tree 
j'ields  a  large  amount  of  latex,  which  owing  to  its  predominance  in  an  area  of 
5000  acres  will  undoubtedly  prove  a  valuable  commercial  product.  Of  Arali- 
aeeae,  Beynoldsia  sandwicemis  is  quite  plentiful,  besides  Tetraplasandra  sp., 
and  Tetraplasandra  Hawaiiensis  growing  at  3500  feet.  Of  Sapindaceae,  Sapin- 
dus  saponaria  is  quite  common,  especially  at  Puuwaawaa  proper,  a  rugged 
hill  of  3000  feet  elevation.  Associated  with  it  are  Acacia  Koa,  Claoxylon  sp., 
Delissea  undulata,  a  lobeliaceous  plant  also  found  on  Mauna  Loa,  but  in  this 
locality  much  smaller  in  size,  Xanthoxylum  sp.  and  Cliarpentiera  obovata  (Pa- 
pala).  Notliocestrum  hreviflorum  occurs  on  the  lava  fields  surrounding  the 
crater.  A  very  interesting  tree  is  Ilibiscadelphus  Hualalaiensis,  of  which 
species  several  trees  are  in  existence,  while  of  the  two  other  species,  also  pecu- 
liar to  the  dry  districts,  only  one  specimen  of  each  species  has  been  discovered. 
Sandalwood  is  frequently  met  with,  as  well  as  Pisonia  inermis  var.  leiocarpa, 
and  Oclirosia  sandwicensis,  the  latter,  however,  being  scarcer.  Chenopodium 
satidwicheum  (Alaweo  or  Aweoweo),  which  in  other  localities  is  herbaceous,  is 
here  a  small  tree  and  very  plentiful.  Of  vines,  Canavalia  galeata,  Mucuna  gi- 
gnutca,  Coccubix  Fm-aiidlaitii.v.  two  spwries  of  Ipoiiioe;!  iniii  oiio  of  ISreweria  can 
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be  observed.  Asplcniuin  adiaiitum  nigrum,  Asplcniiun  tricUomancs,  Poly- 
podium  pellucidum  ami  Pellaea  tcrnifolia,  besides  Fsilotiim  triquetriini,  rep- 
resent the  cryptogams. 

About  a  mile  above  the  government  road  Sophora  chrysophylla  (Mamani), 
together  with  Myoporum  sandwicense,  are  the  predominant  species,  with  under- 
shnibs  of  Solatium  incomplehim,  Campylotheca  sp.,  and  a  Labiate  vine  of  the 
genns  Phyllostegia.  Still  higher  up  the  lava  fields  are  bare  for  a  certain  dis- 
tance, especially  lava  fields  of  more  recent  origin.  The  only  plants  observed  on 
these  flows  are  Eumex  giganteiis  (Pawale),  Gnaphalium  sandwicemc,  Itaillardia 
scabra,  and  xerophytic  ferns,  as  just  mentioned  above. 

The  region  called  Waihou  is  composed  of  a  semi-wet  forest  and  is  sitnated 
at  an  elevation  of  3500  feet.  The  predominant  tree  is  first  Metrosideros  poly- 
morpha  (Okia  lehua),  which  inhabits  an  old  pahoehoe  lava  flow  adjoining  the 
rough  aa  lava  fields ;  here  the  trees  are  about  40  feet  high.  This  grove  of  Okia 
lehiia  passes  gradually  into  a  more  mixed  forest,  mainly  Acacia  Koa,  Sophora, 
Myoporum,  and  Euphorbia  lonfolia  (Akoko),  which  in  places  is  so  thick  that 
it  is  almost  impossible  to  pass  through  it.  A  species  of  Urera  grows  quite  tall, 
besides  Ckeirodendroii  Gaudichaudii,  Suttonia  Lessertiana  (Kolaa),  Ilex,  and 
others.  Higher  up  occur  Felca  volcanica,  Pipturm  albidus,  tree  ferns,  Cibotiiim, 
Broussaisia  pelUicida,  and  on  the  trunks  of  tree  ferns,  Clemiontla  cocridea. 

At  4500  feet,  Metrosideros  polymorpha  (Ohia  lehua)  is  stunted,  as  it  grows 
on  aa  lava  flows,  which  intersect  the  old  forest  with  its  trees  of  80  feet  in 
height  at  this  elevation.  It  is  the  predominant  tree  on  these  flows;  only  occa- 
sionally one  observes  Suttonia  sandwieensis  and  S.  Lessertiana. 

Vaccinium  penduliflorum  ^  var,  genimaccimi  assumes  here  the  size  of  a  tall 
shrub;  here  and  there  Stenogyne  sessilis  can  be  observed  clinging  to  Ohia  lehua. 

At  5000  feet,  this  vegetation  gives  place  to  a  gravelly  plain  which  is  bordered 
on  its  northern  and  southern  limits  by  heavily-forested  hills  or  ancient  craters. 
The  principal  trees  on  these  hills  are  Acacia  Koa,  Ohia  lehua,  Slyphelia  twmcia- 
meia,  and  Coprosma  rhyncliocarpa.  This  latter  tree  reaches  (^uite  a  size  in  height 
and  diameter  of  trimk,  though  nearly  all  trees  are  diseased,  their  trunks  being 
all  hollow  and  the  abode  of  a  species  of  sow  bug  (Pkiloscia  angusticauda) ,  which 
can  be  found  by  millions. 

It  is  here  that  the  wild  native  raspberry,  liubus  Macraei  (Akala),  attains 
its  most  wonderful  development;  its  runners  vary  from  10  to  15  feet  in  length 
and  are  two  inches  in  diameter,  climbing  over  Koa  trees  and  trailing  over  the 
gronnd,  thus  forming  almost  impenetrable  thickets. 

Here  and  there  in  the  extensive  barren  lava  fields  and  cinder  plains  are 
beautiful  green  hills  covered  with  old  giants  of  Acacia  Koa,  which  from  their 
elevation  escaped  destruction  by  the  fiery  streams,  and  now  appear  like  oases 
in  a  desert. 

On  the  northern  border  of  this  dismal  plain,  on  the  slopes  of  a  crater,  grows 
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Dubaidia  plaiitaginea,  here  a  smiill   tree,   in   oompany   with   Pelea   volcaiiica 
(Alaiii). 

Finally  tree  growth  ceases,  with  the  exception  of  a  few  straggling  shrubs  of 
Sophora  chrysophylla  (Mamani);  the  ground  is  covered  with  a  scrub  vegetation 
of  which  Baillardia  scabra  is  predominant,  besides  Geranium,  Coprosma  enio- 
decides,  Fragaria  chilensis,  and  also  Plantago  pachyphylla.  The  crypto- 
ganious  flora  is  composed  of  Asplenium  tricliomanes,  Asplenium  adiantum  ni- 
grum and  Polystichum  falcatum  var. 

At  7000  feet,  Sophora  chrysophylla  and  Myoporum  sandwicetise,  both  trees 
of  about  20  feet  in  height  at  this  elevation,  have  gnarled  trunks  and  form  the 
main  tree  growth.  Keoleria  glomerata  and  Panicvm  nephelophilum  represent 
the  Gramineae. 

At  the  summit  of  Hualalai  the  vegetation  is  scrubby,  with  the  exception  of 
a  few  Ohia  lehua  trees  (Mctrosideros  polymorpha  var.  fi),  with  thick,  woolly 
orbicular  leaves,  which  grow  on  the  rim  of  Honnauln  crater.  The  crater  floors 
and  slopes  are  covered  with  the  ordinary  eagle  fern,  Pteridium  aquilinum, 
which  on  the  northern  side  of  the  mountain  summit  forms  the  sole  vegetation. 

The  slopes  of  Honuaulu  are  covered  with  Styphelia  tameiameia  (Pul'eawc), 
Dodonaea  viscosa  var,  spathulata,  and  Coprosma  Menziesii.     (See  plate  XIX.) 

The  summit  of  Hualalai  is  composed  of  a  series  of  large  craters,  200  to  500 
feet  deep  and  several  thousand  feet  in  circiimference.  The  highest  point  is 
Honuaulu,  8273  feet  above  sea  level.  Some  of  the  walls  of  the  craters  are  solid 
or  composed  of  cinder,  and  almost  vertical.  In  the  rock  crevasses  of  the 
crater  walls  one  frequently  meets  with  the  composite  Tuframolopium  humile, 
the  Hawaiian  daisy. 

Northwest  from  Honuaulu,  a  half  mile  distant,  is  a  series  of  craters  and 
eones,  one  being  especially  remarkable  for  its  unfathomable  depth.  Of  these 
cones  there  are  many.  They  are  usually  bnilt  up  of  aa,  and  have  the  shape  of 
the  well-known  tufa  eones.  The  one  in  question  is  a  veritable  chimney,  about 
100  feet  high,  with  a  blow-hoIe  of  ten  feet  in  diameter,  the  inner  walls  of  which 
are  perfectly  smooth.  A  stone  dropped  by  the  writer  in  this  chimney  fell  for 
sixteen  seconds  before  the  first  reverberation  could  be  heard.  Between  this  cone 
and  Honuaulu  is  a  plain  of  pahochoe  lava,  with  a  very  thin  crust  which  breaks 
at  nearly  every  step,  making  it  dangerous  for  man  and  animal  to  cross  it. 

The  slopes  of  Hualalai,  from  the  Puuwaawaa  side,  are  very  steep  and  bear 
only  one  crater  of  considerable  size,  at  an  elevation  of  5000  feet. 

This  mountain  is  usually  wrapped  in  clouds  and  only  occasionally  the  very 
summit  can  be  seen  appearing  like  a  little  island  above  a  sea  of  clouds,  while 
Mauna  Loa  and  Tifauna  Kea  are  hardly  ever  completely  hidden  from  view. 
(See  plate  XVUI.) 

Back  of  Pnuwaawaa  its  wonderful  vegetation  ceases  and  its  place  is  taken 
by  the  leguminous  Sophora  chrysophylla  and  Myoporum  sandwicense.  Here 
and  there  a  few  composites  can  still  be  found  and  an  occasional  Euplwrhia 
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lorifolia,  togsihev  vfith  Psettdoniorus  Brunoniana,  torm  the  last  stragglers.  From 
here  the  country  merges  into  the  great  central  plateau  whose  vegetative  cliarac- 
teristica  have  already  been  described. 

Adjoining  Puuwaawaa  on  the  north  is  another  interesting  strip  of  land  called 
Punanahulu.  The  plant  formation  on  this  land  is  very  similar  to  that  of  Puu- 
waawaa, but  harbors  species  of  trees  which  can  not  be  found  in  the  latter  locality. 
In  this  respect  the  vegetation  approaches  very  much  that  of  Kapua  or  Manulia 
in  South  Kona. 

On  the  way  to  Puuanahnlu  the  road  leads  over  a  bluft'  of  about  100  feet  in 
height,  over  which  the  lava  flowed  cascade-like.  The  trees  growing  on  this  bluff 
are  mainly  Eeynoldsia  sandwicensis  (Ohe)  and  Dracaena  aurea  (Halapepe). 
The  land  forms  a  promontory  and  is  in  reality  an  ancient  crater;  the  soil  is  a 
yellow  loam,  and  no  trace  of  lava  is  visible.  Opimtia  tuna  is  exceedingly  num- 
erous, together  with  Brousonettia  papyrifera,  which  has  been  cultivated  by  the 
natives  living  there.  It  is  one  of  the  driest  districts  and  very  few  trees  can  he 
found,  such  as  the  above  mentioned  and  Erythrina  monosperma  (WiUwili),  all 
of  them  trees  adapted  for  districts  with  very  little  rainfall. 

Immediately  beyond  the  bluff,  the  1859  flow,  which  found  its  source  on  the 
flanks  of  Mauna  Loa,  crossed  the  government  road.  The  lava  is  pahoehoe 
(smooth),  and  is  bare  of  any  vegetation  with  the  exception  of  some  weeds, 
such  as  Solanum  pseudocapsicum,  which  is  very  numerous  in  that  neighborhood. 
Beyond  this  comparatively  recent  flow  is  an  old  aa  (rough)  lava  flow  which 
supports  a  very  interesting  xerophytie  vegetation.  Here  we  find  Xanthoxylum 
Eawaiiense,  a  small  tree,  also  KoJda  Rockii,  and  Alphitonia  excelsa. 

Adjoining  Punanahulu  is  Keaumoku,  a  large  plain  with  a  scrub  vegetation 
which  merges  into  the  Parker  ranch,  and  is  really  a  continuation  of  the  slopes 
of  Mauna  Kea.  The  shrubs  found  here  are  mainly  Dodonaea  viscosa  (Aalii), 
Wikstroemia  phyllyreaefolia  (Akia),  a  low  shrub  with  briek-red  globose  ber- 
ries; and  a  few  others  also  common  to  the  central  plateau.  Prom  Keaiimoku 
on,  the  country  is  flat  and  mainly  grassland;  the  grasses  growing  there  are 
of  recent  introduction,  such  as  Cynodon  dactylon,  Melinis  rosea,  Bromus  vil- 
lostis,  and  others ;  mixed  with  them  are  Sida  falax,  Argemone  mexica^ia,  Wal- 
tkeria  americana,  Silene  gallica,  etc.  The  country  is  extremely  dry,  and  when 
very  windy  the  dirt  is  carried  for  miles  and  so  thickly  that  everything  appears 
to  be  hazy  as  in  a  dense  mist  or  fog. 

Of  interest  in  this  locality  is  the  large  crater  Nohonaohae,  as  it  harbors  still 
some  of  the  original  vegetation  which  covered  these  lands  before  they  were 
stocked  with  cattle  and  sheep. 

Of  great  interest  is  the  Labiate  Itaplostackys  Grayana,  an  exceedingly 
scarce  plant  which,  like  its  congeners  Haplostachys  rosmarinifoUa  and  H.  trim- 
cata,  belongs  to  the  dry,  open  grasslands.  As  these  lands  are  usually  used  for 
ranching,  these  beautiful  plants  were  of  the  flrst  to  be  devoured  by  sheep  and 
cattle  alike.     It  is  also  only  in  such  places  as  Nohonaohae,  owing  to  the  partial 
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inaccessibility  to  cattle,  that  one  can  still  find  //.  Grayana;  with  it  grows  Wik- 
stroemia,  Campylotheca,  several  species  of  Lipoehaeta,  Dodonaea  viscosa,  Bail- 
lardia  ciliolata  and  XantlioxyUim  Hawaiiense,  the  latter  a  small  tree  or  shrub 
with  strongly  lemon-scented  leaves. 

The  treeless  plain  extends  over  to  the  Waimea  village,  situated  at  the  foot 
of  the  South  Kohala  mountains,  at  an  elevation  of  2700  feet.  The  country 
north  of  Waimea  is  extremely  wet,  while  south  of  it  the  land  is  comparatively 
dry,  especially  so  at  Kawaihae.  From  Pnukawai,  a  crater  situated  about  three 
miles  south  of  Waimea,  the  land  is  known  as  Kawaihaeiiika,  and  must  have  been 
onee  upon  a  time  covered  with  a  plant  growth  similar  to  Puuwaawaa  now. 
Nearly  all  the  common  trees  found  in  North  Kona  occur  here;  the  only  species 
not  found  in  Kona  and  growing  on  the  slopes  of  South  Kohala  that  is  in  Ka- 
waihaeiuka  is  Acacia  Knaia  (Koaia),  a  trfee  resembling  very  much  the  Koa,  but 
differing  from  it  in  size,  in  its  rather  gnarled  trunk,  harder  wood  and  very  nar- 
row seed  pods.  It  can  be  found,  however,  on  the  slopes  of  Puuanahuhi,  the 
boundary  of  North  Kona.  The  tree  is  peculiar  to  the  very  dry  districts  and 
never  oeeurs  in  wet  forests,  as  is  the  case  with  the  Acacia  Koa.  Hillebrand  iu 
his  Flora  reports  the  araliaceous  Pterotropia  dipyrena  as  growing  at  Kawai- 
haeiuka,  but  the  writer  was  unable  to  find  it.  In  fact,  the  land  is  now  very  open 
and  only  few  trees  can  still  be  found,  cattle  having  destroyed  them  very  rapidly. 
At  3000  feet  elevation  the  land  is  swampy  and  the  main  plant  covering  is 
Paspalum  conjugatum,  with  a  few  Sadleria  ferns,  instead  of  the  dense  forest 
which  once  here  existed. 

In  eonelusion,  the  writer  wishes  to  state  that  owing  to  the  similar  age  of  the 
Kohala  Mountains  to  that  of  the  West  Maui  Blountains,  he  finds  it  advisable  to 
treat  that  district  either  separately  or  in  conjunction  with  the  West  Maui  for- 
ests and  those  of  Waialeale,  Kauai. 
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THE  IiIIDDLE  FOREST  ZONE. 

Nest  to  the  xerophytie  forest  on  the  leeward  sides  of  the  various  islands, 
the  middle  forest  region  is  one  of  the  most  interesting,  as  it  is  here  that  certain 
plant  families,  sueh  as  the  Campanulaceae,  tribe  Lobelioideae,  and  Labiatae,  as 
well  as  Butaeeae,  reach  their  best  development  and  become  highly  specialized. 
As  is  the  ease  with  the  lower  forest  regions  on  the  various  islands,  in  re- 
gard to  non-uniformity,  so  it  is  with  the  middle  forest  region,  but  still  more 
pronounced  as  the  various  islands  are  of  different  ages,  Kauai  being  the  oldest. 

Owing  to  the  fact  that  there  is  no  typical  forest  for  all  the  islands  as  far 
as  the  middle  forest  zone  is  concerned,  it  will  therefore  be  of  greater  interest 
and  value  to  describe  the  vegetative  formations  of  this  particular  region  on 
each  island  separately. 

The  Island  of  Kauai  is  almost  orbicular  in  outline  and  is  intersected  on  the 
leeward  side  by  a  large  canyon  and  several  valleys,  of  which  Kalalau,  Miloli  and 
Olokele  are  the  most  noteworthy. 

At  3800  feet  elevation  Metrosideros  polymorpha  (Ohia  lehua)  is  a  very  com- 
mon tree  and  inhabits  the  outskirts  of  the  middle  forest  zone.  It  is,  however, 
associated  with  Sideroxylon  sandwicense  (Alaa),  Tetraplasandra  Wainteae,  the 
lauraceous  Cryptocarya  Mannii,  previously  thought  to  be  peculiar  to  Kauai,  but 
since  found  by  C.  N.  Forbes  on  the  Kaala  Mountains  on  Oahu,  Xanthoxylum 
dipetalum  var.  y.,  Broussaisia  arguta,  usually  found  along  streams  with  the 
lobeliaceous  Cyanea  leptostegia  (Hahalua),  a  truly  superb  plant  of  palm-like 
habit  which  reaches  sometimes  a  height  of  40  feet.  It  is  associated  with  Cyanea 
hirtella,  and  Cyanea  spathulata,  both  of  which  are  shrubs  with  small  flowers. 
Santalum  pyrulariurn,  the  Kauai  Sandalwood,  forms  an  important  tree  of  this 
region,  while  Elaeocarpus  bifidus  (Kalia)  forms  about  30  per  cent,  of  the  forest, 
following  immediately  after  the  Ohia  lehua.  This  particular  elevation  has  still 
some  species  of  the  lower  forest  zone  present,  as  can  be  seen  by  the  occurrence 
of  Pterotropia  Kauaiensis,  Osmanthus  sandwicensis,  Antidesma,  and  others; 
while,  as  we  enter  the  interior  of  the  island,  a  wealth  of  foliage  is  displayed 
which  can  hardly  be  equaled  anywhere  in  the  group. 

Ifembers  of  the  Rutaceae  are  the  most  prominent,  besides  Pittosporum,  of 
which  P.  Kauaiensis,  P.  acuminatum,  and  P.  Gayanum,  a  species  new  to  science, 
are  of  interest.  The  latter  species  occurs  only  on  the  high  plateau  at  the 
foot  of  Mt.  Waialeale,  where  the  rainfall  is  immense.  As  already  mentioned, 
the  family  Butaeeae  is  well  represented  in  this  floral  zone.  The  genus  Pelea, 
which  has  a  few  species  in  the  drier  regions,  has  not  less  than  14  or  15  species 
here,  10  of  which  are  peculiar  to  Kauai,  in  the  middle  forest  zone.  They  like 
heavy,  gray,  loamy  soil,  where  water  is  often  stagnant,  forming  small  pools  all 
the  year  round.  Pelea  crvciata  (Piloula),  and  P.  microcarpa  (Kolokolo  Moku 
hana),  both  recently  described  species,  are  quite  common  in  company  with  Wik- 
stroemia  sandwicensis  var.  furcata  (Akia),  Pelea  Kauaiensis,  P.  Knndsenii,  P. 
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sapotaefoUa  and  var.  procumbe>is,  P.  macropus,  P.  oUoiigifoUa  (uot  poeuliar  to 
Kauai),  P.  iarbigem  (Uaheapele),  and  the  well-known  P.  anisata  (Mokihaiia), 
all  are  old  denizens  of  Kauai  and  particularly  of  the  middle  forest  zone.  On 
the  other  islands  several  species  of  Pelea  are  found,  but  by  far  the  most  num- 
erous species  are  found  on  Kauai.  On  Oahu  we  find  P.  Lydgatei  and  P.  clusi- 
aefolia,  but  the  most  common  species  is  F.  sandwiccnsis,  whose  place  is  taken 
on  Hawaii  by  P.  volcanica,  which  ascends,  however,  up  to  6000  feet,  Platy- 
desma  rostrata  and  PI.  campanulata  var.  macropli  ylla,  botli  species  belonging 
to  a  strictly  Hawaiian  genus  with  almost  no  affinities,  are  to  be  found.  Of  these 
two  species,  the  former  inhabits  the  more  dry  districts,  as  in  the  forest  of  Kopi- 
wai  in  company  with  Alpkitonia  excelsa,  while  the  latter  is  usually  found  in  the 
interior  of  the  island,  but  in  the  Elaeocarpus  forest  belt.  Solamim  Kauaicnse 
(Popoloaiakeakua)  forms  the  undershrub,  with  several  species  of  Cyrtandra  and 
the  very  handsome  composite  Campylotheca  cosmoides  (Poolaiiui),  a  shrub  with 
long,  rambling  branches  and  very  large  yellow,  drooping  flowers.  The  genus 
Raillardia,  with  its  many  species  on  Maui  and  Hawaii,  has  only  one  species  rep- 
resented in  the  middle  forest  zone  of  Kauai,  but  tliis  species,  Raillardia  lati- 
folia,  is  80  different  from  those  found  on  the  other  islands  that  one  would  not 
recognize  its  relationship  at  the  first  glance.  Wliile  all  Raillardiae  are  either 
shrubs  or  small  trees,  the  species  in  question  is  really  a  vine  or  climber.  The 
writer  observed  it  on  Bohea  Mann'd  and  also  on  Xanthoxyhun,  both  trees  of 
about  30  feet  in  height.  The  genus  Diibautia,  also  of  the  composite  family, 
consists  of  seven  species,  all  of  which  can  be  found  on  Kauai,  five  of  them  being 
peculiar  to  the  island.  Dubaiitia  plantaginea  is  found  on  all  the  islands  of  the 
group,  but  has  many  variations  on  Kauai,  where  it  is  very  common  along  Waia- 
lae  stream.  Dubautia  Knudseiiii  usually  grows  on  more  open  slopes  and  ridges 
and  is  a  small  shrub,  while  D.  raiUardioides  is  a  small  tree  still  belonging  to  the 
Elaeocarpus  belt.  Of  other  Compositae  especial  mention  must  be  made  of  the 
highly  interesting  WUkesia  gymnoxiphhmi,  a  very  beautiful  plant  usually  found 
on  the  edge  of  canyons  and  bluffs,  nearly  always  in  company  with  the  tall  and 
handsome  blue-flowered  Lobelia  yuccoides,  which  becomes  15  to  20  feet  in  height ; 
they  are  usually  found  in  company  with  Styphelia  tameiameia,  Bobea  Maniiii, 
Dodonaea  viscosa,  and  Acacia  Koa,  and  belong  to  the  outskirts  of  the  middle 
forest  zone. 

If  we  follow  the  Waialae  stream  at  an  elevation  of  4000  feet  we  find  many 
interesting  plants,  among  them  the  new  lobeliaceous  Cyanea  rivularis  with  its 
large,  bright-blue  flowers.  It  covers  the  steep  banks  or  walls  of  this  wonderful 
valley,  almost  to  the  exclusion  of  everj'thing  else.  At  the  head  of  this  stream 
these  beautiful  plants  stand  erect  like  palm<i,  with  their  large  crown  of  leaves 
at  the  top  of  a  single  15  to  20  feet  tall  stem,  waving  gracefully  in  the  wind. 
With  it  is  usually  found  Lobelia  hypolcuca,  Cyrtandra  begoniaefolia,  and  G. 
Wawrae,  as  well  as  the  new  Cyanea  Guyana,  another  of  the  numerous  Lobelioi- 
deae  inhabiting  this  wonderful  island. 
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As  we  advance  into  the  interior  of  the  island,  Elaeocarpus  bifidus  and  it 
associates  give  place  to  the  araliaceous  Cheirodendron  platyphyllum  (Lapalapa) 
which  is  the  predominant  tree  with  Metrosidsros  polymorpha;  here  dwell  Scae 
vola  glabra,  also  known  from  Oahu,  Labordea  tinifolia,  L.  Waialealae/  and  sev 
eral  other  species  of  this  genus,  some  of  which  are  new  to  science.  The  fores 
becomes  wetter  and  wetter,  thick,  light-green  moss  covers  the  trees  and  groum 
alike,  fern  growth  is  abundant,  and  Hepatieae  together  with  Hymenophyllum 
and  Triehomanes  ferns  hang  gracefully  from  every  tree.  The  narrow  leave* 
AsteUa  Memiesiana  covers  fallen  trees ;  with  it  can  be  found  the  very  peculia 
caryophyllaeeons  Schiedea  lychnoides,  with  large  white  flowers,  while  Schiedei 
stellarioides  inhabits  the  drier  districts.  In  these  swampy  forests  the  newly 
described  Lysimachia  glutinosa,  with  large,  beautiful  cream-colored  flowers 
forms  part  of  the  undershrubs,  but  only  in  one  locality,  and  that  at  the  summi 
of  the  ridge  leading  to  Kalalau.  It  is  here  that  the  writer  discovered  a  specie 
of  Palm  new  to  science,  which  has  since  been  described  by  Dr.  0.  Beecari  o. 
Florence,  Italy,  as  Pritchardia  minor.  It  is  a  very  distinct  species  and  differ 
from  all  the  rest  of  Hawaiian  palms  in  the  oval  black  fruits,  which  are  of  th> 
size  of  a  black  olive,  while  the  other  species  have  fruits  of  the  size  of  a  smal 
hen's  egg;  besides  the  whole  aspect  of  the  palm  is  different.  Of  Rubiaeeae 
Stratissia  Mariniana  and  S.  oncocarpa  var.  yj.  grow  side  by  side  with  Psychotrii 
hexandra,  since  also  found  on  Oahu  in  the  Punaluu  Mountains.  PsycJiotrii 
grandiflora,  a  small  tree  or  shnib  with  beautiful  eymosely-arranged  whiti 
flowers,  inhabits  the  dense,  swampy  jungle,  with  Cyrtandra  Gayaiia  and  severa 
vines,  such  as  Stenogyne  purpurea  var,  brevipeduncalata,  and  one  or  two  specie; 
of  Phyllostegia  with  fragrant  flowers. 

The  genera  Kadua  and  Gouldia,  both  endemic  genera  of  the  Family  Rubi 
aceae,  are  represented  in  this  zone  by  many  species,  of  which  Kadua  Knudsenii 
K.  Waimeae,  and  K.  glaucifolia  are  the  most  common.  These  with  Gouldi; 
species  inhabit  rather  the  more  open  places  where  Cyanea  leptostegia  abounds 

In  the  smaller  streambeds  occur  several  species  of  Pipturus,  as  P.  ruber,  P 
Kattaiensis,  and  others,  besides  Urera,  Neraudia  sp.  nov.,  Perrottetia  sandwi 
censis,  Dtibautia  laxa,  Biihus  hawaiiensis  var.  inermis,  several  species  of  Phyl 
lostegia,  Cyanea  spathulata,  Artemisia  aiistralis,  and  others. 

What  is  true  of  other  genera  is  also  true  of  the  genus  Suttonia  (Myrsine) 
This  genus,  mth  its  species  Lessertiana,  common  on  all  the  islands  of  the  group 
has  four  species  pecidiar  to  Kauai,  which  inhabit  the  swampy  forests.  Mos- 
peculiar  is  the  fact  that  of  the  lobeliaeeous  genus  Clermontia,  which  has  reache< 
such  a  wonderful  development  on  Oahu,  Maui  and  Hawaii,  only  one  species  (C 
Gaudichandii)  occurs.  It  is  a  small  tree,  usually  growing  along  water  courses 
either  terrestrial  or  epiphytic  on  other  trees. 

Mention  may  also  be  made  of  the  herbaceous  Dianella  ensifolia  (Vki)  witl 
its  lilac  berries,  which  covers  the  ground  thickly  in  the  Elaeocarpus  fores 
belt,     Syzygium  sandwicense  (Ohia  lia)  attains  quite  a  height  and  is  associatet 
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with  Ohia  leJiua,  Kalia,  and  the  rubiaceoiis  yemis  Coprosma,  of  which  C.  pulfcns, 
C.  Kauaiensis  and  C.  Waimeae  (Oleiia)  belong  here. 

The  third  species,  C  Ttiontana  var.  j .,  is  only  found  on  the  high,  swampy 
plateau  itself  in  company  with  Lobelia  Kauaiensis  and  L.  macrostachys  var. 
Kauaiensis  var.  nov.,  several  species  of  Dubautia,  and  others. 

The  further  we  penetrate  into  the  interior  the  denser  becomes  the  growth. 
Soil  is  no  longer  visible,  as  the  ground  is  covered  with  a  beautiful  green  carjiet 
of  moss,  often  two  feet  thicli  and  saturated  with  water.  The  same  can  be  said 
of  the  trees ;  their  trunks  appear  to  be  two  feet  in  diameter,  but  on  investigation 
we  find  the  true  diameter  to  be  only  4  to  5  inches,  the  rest  being  mtsses  and 
hepatieae  of  all  description.  It  is  on  such  trees  that  Polypodium  hymeuo- 
pliylloides,  P.  serrulatum,  P.  adenophorus,  and  Lycopodium  Mannii  oeeur. 

The  genus  Diellia  has  several  species  peculiar  to  Kauai,  as  D.  centifolia,  D. 
laciniata,  and  D.  Knudsenii,  which  belong  to  the  swampy  region.  The  same 
holds  good  of  many  Asplenium,  Polystiehum  and  Dryopteris  species. 

In  these  dense  forests,  which  harbor  many  species  undoubtedly  new  to  science, 
which  will  be  described  as  soon  as  the  bulky  material  can  be  worked  up,  we 
find  large  open  places  of  several  acres  in  area  which  resemble  the  peat  bogs  of 
Northern  Europe.  The  vegetation  is  naturally  stunted  and  only  few  shnibs 
occur.  The  soil  in  these  bogs  is  of  a  gray  color,  loamy  and  heavy,  and  decayed 
vegetation  is  often  found  to  be  10  to  15  feet  deep.  A  bunch  grass,  Panicatn  monti- 
cola,  forms  large  round  mounds  or  tiissocks,  together  with  Panicum  isachiiotdes 
of  similar  habit.  In  these  tussocks  we  find  Selaginella  deflexa  and  Lycopodkini 
erubesccns,  the  latter,  however,  often  submerged  on  the  rocks  in  the  middle  of 
streambeds.  The  most  interesting  plant  is  Drosera  longifolia  (MikincUo),  one 
of  the  so-called  insect-eating  plants,  which  also  occurs  in  the  northern  parts  of 
Europe.  Outside  of  Kauai  the  plant  has  not  been  found  on  the  other  islands 
of  the  group. 

Back  of  Kaholuamano,  in  the  midst  of  a  dense  forest,  is  such  a  bog,  which 
bears  the  name  Lehua  makanoe  or  "Lehua  in  the  fog."  The  only  shrub  in  this 
bog  is  Metrosideros  purnila,  probably  a  stunted  sport  of  Metrosideros  poly- 
morpka,  in  whose  shade  the  beautiful  herbaceous  violet,  Viola  Kauaiensis  (Pohe 
hiwa)  thrives.  It  is,  however,  not  confined  to  this  locality,  but  can  also  be  found 
throughout  the  swampy  forest,  mainly  on  moss-covered  tree  trunks,  as  well  as 
in  Kanluwehi  swamp  {4210  feet),  and  on  the  summit  of  Waialeale,  whose  vegeta 
tion  will  be  described  under  "bog  formations." 

Denser  and  wetter  becomes  the  forest  as  we  ascend  the  gradual  slope  which 
leads  to  Waialeale.  We  cross  the  first  stream,  Wailenalena,  on  whose  banks  the 
writer  discovered  a  new  violet,  a  variety  of  Viola  robusta,  which  was  named 
after  the  stream,  var.  Wailenalenae,  outside  of  whose  banks  it  has  not  been  ob- 
served. It  reaches  a  height  of  3  to  6  feet,  and  has  a  woody  stem,  such  as  many  of 
our  violets  possess.  Two  new  shrubby  species  of  Pelea  grow  in  its  company.  As 
we  approach  the  streams  of  Kniliili.  Kalniti,  and  Kanaholo,  we  find  for  the  first 
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time  tliu  very  interesting  iialorajraeeoiis  Gunncra  pctaloidea  (Ape  ape),  with  its 
huge,  thick,  rugose,  renifocm  leaves  of  sometimes  five  feet  in  diameter.  Both 
banks  of  the  streams  are  lined  with  these  hantlsome  plants,  imder  whose  leaves 
the  traveler  finds  as  perfect  a  protection  from  rain  as  under  an  umbrella.  The 
stems  of  the  plants  are  4  to  5  feet  tall,  and  can  be  cut  with  one  stroke  of  the 
knife,  though  almost  six  inches  in  diameter.  Associated  with  it  is  the  uewly- 
deseribed  araliaceous  Tetraplasmidra  WaialeaXae,  which  ascends,  however,  up 
to  the  summit  of  "Waialeale,  where  it  is  most  common. 

One  would  expect  that  in  such  a  locality  the  tribe  Lobelioideae  would  have 
many  forms,  which,  however,  is  not  the  case.  Only  one  species  is  found,  which 
occurs  also  in  the  Elaeocarpiis  belt,  and  is  new  to  science.  The  two  species 
of  Lobelia,  L.  Kauaiensis  and  L.  macrostachys  var.  Kauaiensis  var.  nov.,  are 
foiuid  in  great  numbers,  especially  the  former,  which  forms  often  pure  stands 
of  several  himdreds  of  plants  in  open  spots. 

In  the  neighborhood  of  Kauluwehi  swamp,  Suttoiiia  Kauaiensis  and  its 
tomentose  variety  form  more  or  less  tall  shrubs.  Cyperaeeae  are  plentiful  in  the 
open  swamps  and  forest  as  well,  and  will  be  mentioned  under  "bog  formations." 

A  very  peculiar  eyperaceous  plant  was  found  on  a  dry  ridge  leading  to 
Waiakealoha.  It  was  unfortunately  neither  in  flower  nor  fruit,  but  was  sent  to 
Dr.  Kflbenthal,  the  authority  on  this  family. 

The  common  species  of  Gahnia  and  Cladium  can  be  fi>iuid  at  Kalioluamano 
as  well  as  in  the  neighboring  districts. 


THE  MIDDLE  FOIIEST  ItKGION  OP  OAIIU  AN1>  MOI.OKAI. 

The  Islands  of  Oabu  and  Molokai  have  many  species  of  plants  in  t 
As  we  have  seen,  Elaeoearpus  hifidus  (Kalia)  is  almost  the  predominant  tree  of 
the  first  belt  of  the  middle  forest  zone  on  Kauai ;  on  Oahu  the  tree  belongs  to 
the  lower  forest  zone  and  is  only  sparingly  found  above  2400  feet.  On  Molokai 
the  tree  is  entirely  absent,  as  well  as  on  the  rest  of  the  islands  of  the  group.  The 
reason  for  this  is  probably  to  be  found  in  the  awkward  size  of  the  seed,  which 
is  about  as  large  as  a  small  pigeon's  egg,  and  dispersed  by  nature's  agents  only 
with  great  difficulty  or  now  not  at  all. 

Of  Lobelioideae,  the  genus  Clermontia,  only  represented  by  one  species  on 
Kauai,  achieved  a  wonderful  development  on  Molokai  and  Oahu.  The  most 
common  species  is  CI.  macrocarpa,  found  also  in  the  lower  forest  zone  at  1200 
feet  elevation.  Since  the  dying  out  of  the  once  beautiful  forest  on  the  northern 
elope  of  Haleakala,  especially  between  Kailna  and  Honomanu,  this  shrub  has 
taken  possession  of  the  land  and  seems  to  thrive  where  Ohia  lehua  trees  could  not 
exist.  On  Oahu  we  find  the  sharp  ridges  of  the  main  range  covered  with  dense 
vegetation  (see  Plate  XX),  especially  so  in  the  valleys  of  Punaluu  and  Ka- 
hana,  until  we  reach  the  drier  districts  of  Kahukn.  Compositae  are  scarce  on 
Oahu,  and  the  genus  Raillardia  is  practically  absent.     On  Konahuauui  several 
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species  of  Clermontiae  abound,  such  as  CI.  ohlongifoUa,  whicli  has  a  variety  on 
Maui  and  is  also  not  uncommon  on  Lanai ;  CI.  persicaefoUa  is,  however,  peculiar 
to  Oahu.  It  is  a  small,  handsome  tree  with  white  flowers,  and  is  not  uneonunon 
in  Palolo  Yalley  along  the  ridge  leading  to  Mt.  Olympus.  On  Molokai,  CI. 
arhorescens  and  CI.  grandifiora  take  the  place  of  CI.  macrocarpa  on  Oahu,  the 
former  being  especially  common  not  only  on  Molokai,  but  also  on  Maui,  where 
trees  of  20  to  25  feet  in  height  can  be  found.  At  the  Pali  of  Wailau,  Molokai, 
we  find  CI.  pallida  as  the  third  and  last  species  of  that  genus  on  Molokai. 

The  genus  Cyanea,  however,  finds  a  larger  development.  On  Oahu,  the  most 
common  species  are  Cyanea  angustifoUa  and  Cyanea  acuminata,  the  latter  not 
unlike  a  Delissea  at  first  appearance,  to  which  supposition  its  white  flowers 
would  lead  one.  Cyanea  Grimesiana,  one  of  the  few  Lobelioideae  with  pinnate 
leaves,  is  often  found  hidden  among  ferns,  and  when  not  in  flower  could  easily 
be  overlooked  as  such.  On  Molokai  we  find  Cyanea  Mannii,  C.  solenocalyx,  and 
C.  ferox,  which,  however,  has  a  close  relative  on  East  Maui.  C.  procera  belongs 
to  the  2000-foot  level  above  Kamolo,  in  which  district,  however,  the  forest  has 
suffered  tremendously  from  cattle,  and  no  doubt  the  introduced  Japanese  deer 
have  contributed  their  share  of  uselessness.  The  trees  in  this  section  are  again 
Okia  lehua,  mainly  with  Gkeirodendron  Gaudichaudii  (Olapa),  Suttonia  Lesser- 
Hana,  and  several  species  of  Pelea,  such  as  Pelea  Malokaiensis,  P.  oblongifolia,  P. 
mndwicensis,  etc.  Of  Rubiaceae,  Strawssia  kaduana  is  the  most  common  tree, 
and  is  distinguished  from  its  ally  8.  mariniana  in  its  drooping  peduncle,  which 
is  usually  of  various  lengths.  Psychotria  hexandra  has  also  been  found  outside 
of  Kauai,  to  which  island  it  was  once  thought  to  be  peculiar.  It  grows  in  the 
mountains  of  Punaluu  in  company  with  Pittosporum  glomeratum,  P.  glabrum 
(Hoawa),  Perrottetia  sandwicensis,  numerous  species  of  Bollandia,  and  in  its 
shade  grows  an  exceedingly  interesting  species  of  Lysimachia,  which  was  dis- 
covered by  the  writer  in  the  year  1908,  and  has  later  been  named  by  C.  N.  Forbes 
as  L.  longisepala.  In  the  same  locality  grows  a  tree  of  the  family  Buphorbi- 
aceae ;  it  is  a  true  Euphorbia,  and  has  been  named  after  its  discoverer  as  Eu- 
phorbia Bockii  by  C.  N.  Forbes,  who  also  named  a  species  of  violet  found  by  the 
author  as  Viola  Oahuensis.  The  genus  Cyrtandra  of  the  family  Gesneriaceae 
reaches  here  a  wonderful  development,  and  it  can  safely  be  said  that  Oahu  har- 
bors more  species  of  that  genus  than  any  other  island  of  the  group. 

Of  Palms,  we  find  Pritchardia  MartH  on  Oahu,  while  on  Molokai  in  the 
swamps  of  Kawela  grows  Pritchardia  Hillehrandii.  Of  Araliaceae,  Tetraplas- 
andra  grows  in  the  dense  forests  as  well  as  on  open,  exposed  ridges,  in  company 
with  Scaevola  glabra,  Pelea,  Campylotheea,  and  XantJioxylum  oahuense,  a  small 
handsome  tree.  On  Oahu  we  find  Tetraplasandra  meiandra  in  many  varieties 
on  the  exposed  ridges,  while  the  variety  ^  of  the  same  species  occurs  along  a 
large  gulch  near  Kawela  swamp  in  company  with  Pittosponim  glabrum,  Lo- 
belia gaudichaudii,  and  Raillardia  Malokaiensis.  Tetraplasandra  hawaiiensis 
is  not  uncommon  on  Jilolokai,  especially  above  Kalnaaha  and  in  "Wailau  valley, 
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as  well  iis  on  the  Island  of  Laiiiii  on  the  ninin  ridiio  of  lliialelepakai,  from  wliieli 
place  it  had  not  been  reported  previously.  Ilillebraud  in  his  Flora  reports 
Pterotropia  dipyrena  from  Lanai,  especially  from  the  main  ridge;  the  writer, 
however,  failed  to  find  a  single  tree  of  this  species,  but  'fetmpUxsandra  hawaii- 
ensis  being  very  conunon  he  comes  t»  the  conclusion  that  there  is  a  possibility  of 
Ilillebrand  having  mistaken  the  identity  of  the  trees  in  question,  which  resemble 
each  other  very  much  and  perhaps  could  be  mistaken  one  for  the  other  when 
not  in  flower. 

The  middle  forest  zone  is  also  the  home  of  the  loganiaceous  genus  Labordea, 
of  which  many  species  exist,  as  new  ones  have  come  to  light  since  the  explora- 
tion of  this  group  has  been  commenced  systematically.  Mention  must  also 
be  made  of  the  extraordinary  species  of  Compositae  belonging  to  the  genus 
Hesperomannia.  Mr.  Forbes  has  described  an  interesting  species  which  he 
found  on  the  Island  of  Kauai,  and  the  writer  has  found  trees  30  feet  in  height 
of  //.  arborescens  on  Mt.  Konahuanui,  Oahu.  The  trees  were  originally 
found  on  the  Island  of  Lanai  on  the  highest  ridge,  where  Hillebrand  says  he 
found  about  eight  specimens  of  this  tree.  Dr.  R.  C.  L.  Perkins  told  the  writer 
that  he  found  two  trees  about  ten  years  ago.  A  careful  search  during  a  six- 
weeks'  stay  on  that  island  did  not  reveal  even  a  sign  of  sucli  a  tree  once  having 
existed.  Our  three  species  of  Hesperomannia  are  very  closely  related  to  the 
Tahitian  Fitchia,  a  genus  of  two  arborescent  mountain  species. 

Of  Goodeniaceae,  several  species  belong  to  this  region,  Scacvola  mollis  being 
peculiar  to  Oahu,  as  well  as  S.  chantissoiiiana,  the  latter,  however,  descending 
into  the  lower  forest  zone,  while  S.  procera  inhabits  the  mountains  of  Molokai, 
Maui,  and  Kauai;  S.  cyliudrocarpa  being  only  found  on  Lanai  on  the  highest 
ridge.  The  epacridaceous  shrub,  Styplidia  tainciamcia,  is  also  an  inhabitant 
of  this  zone,  together  with  Yaccinium  pendnliflorum. 

Of  herbaceous  plants,  several  species  of  Campylotheea  belong  here,  as  well 
as  several  vines,  as  Gyiiopogon  oUviformis  (Maile),  the  liliaceous  Smilax  sand- 
wicensis  (Pioi),  and  the  myrsiiiaeeous  Embelia  pacifica.  Besides  Euphorbia 
Rockii,  a  number  of  other  species  belong  to  this  zone,  such  as  E.  clasiacfolia  and 
E.  multiformis,  the  former  on  more  exposed  ridges,  especially  back  of  Honolulu 
on  one  of  the  ridges  leading  to  Konahua.nui,  where  it  is  associated  with  a  stunted 
form  of  Syzygium  sandwtcense  (Ohia  ha). 

Of  Violaceae,  Viola  robusta,  a  very  stout  species  3  to  5  feet  tall,  is  very  com- 
mon in  the  dense,  mossy  forest,  while  V.  Cliamissoniana,  a  shrubby  species  with 
pink  flowers,  is  found  mainly  along  stream  beds  (see  Hate  XXI)  in  company 
with  shrubby  species  of  Plantago,  such  as  I'lantago  princeps,  not  uncommon 
back  of  Kamoku  camp,  Molokai,  where  it  grows  over  6  feet  tall.  The  Labiatae 
take  here  also  an  important  place,  Phyllostegia  being  represented  by  numerous 
species.  Especial  mention  must  be  made  of  the  truly  superb  specimens  of  Ste- 
nogync  /i«;*ie/*«mfl'(a<;,  which  trail  over  the  swampy  ground  with  large  clusters  of 
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deep  magenta  flowers  which  are  over  3  inches  long.  On  Hawaii  its  place  is 
taken  by  the  also  handsome  species  8.  calaminthoides,  while  ou  Oahu  only  two 
are  recorded,  of  which  one  is  doubtful. 

The  amarantaceous  Oltarpentiera  ovata,  as  well  as  Ck.  obovata,  ascend  oc- 
casionally into  the  middle  forest  zone,  but  are  really  typical  of  the  lower  forest 
region.  The  biggest  trees  of  the  species  Ch.  ohovata  were  found  at  Puuwaawaa, 
Hawaii,  where  the  writer  measured  trunks  two  feet  in  diameter. 

A  handsome  plant  growing  along  streambeds  and  waterfalls  is  the  begoui- 
aceous  Hillebrandia  sandwicensis,  the  native  Begonia  or  Akaakaawa,  or  as  it  is 
often  called,  Puamakanui,  the  big-eyed  tlower.  It  is  common  on  Kauai  as  m'cII 
as  Molokai,  and  may  still  be  found  on  Oahu.  On  blaui  the  writer  found  it  at 
about  6000  feet  elevation,  in  the  crater  of  Haleakala  in  the  Koolau  gap,  where 
it  grew  over  six  feet  high  under  the  shade  of  Terrottetia  sandwicensis  (Oloniea). 

The  queen  of  all  is  the  lobeliaceous  Cyanea  superba  var.  regina,  an  exceed- 
ingly beautiful  plant  found  only  on  Oahu,  in  the  gulches  of  Wailupe  and  fJiu, 
and  in  Makaleha  of  the  Kaala  range. 

Cryptogams  reach  also  a  wonderful  development,  especially  the  tree  ferns, 
which  have  been  referred  to  under  the  chapter  on  the  Island  of  Hawaii  proper. 
Marattia  DoiigUtsii  may  be  called  a  typical  fern  of  the  middle  forest  zone ;  it  is 
known  to  the  natives  as  Pala  or  mule-hoof  fern  on  account  of  its  large,  fleshy 
auricles,  which  cover  the  eaudex  and  are  a  source  of  food,  as  they  abound  in 
starch  and  mucilage. 

THE    MIDDLE   FOREWT    ZONE   ON    THE    ISLAND   OF    MAUI   AND    KOIIALA,    HAWAII. 

Many  of  the  trees  found  on  Oahu  and  Molokai  are  common  on  Maui  and  also 
in  the  Kohala  mountains  on  Hawaii,  and  need  not  lie  reenumerated ;  onl,\'  men- 
tion will  be  made  of  such  plants  as  are  peculiar  to  the  localities  treated  in  this 
chapter, 

WEST  AND  BAST  MAUI. 

Undoubtedly  West  Maui  once  upon  a  time  formed  a  separate  island  and  was 
in  no  wise  connected  with  the  extinct  volcano  Haleakala,  which  forms  the  bulk 
of  East  Maui,  ascending  to  a  height  of  10,030  feet.  West  Maui  is  very  much 
older  than  Haleakala,  as  no  trace  of  a  crater  is  visible  at  its  summit,  with  the 
exception  of  the  flat  swamp  called  Mauna  Eeke,  which  has  the  resemblance  of  a 
crater  floor.  West  Maui  is  connected  with  East  Maui  by  a  narrow  strip  of  land 
or  isthmus  with  a  mean  elevation  of  160  feet.  The  mountain  mass  of  West  Maui 
is  intersected  by  many  deep  valleys  or  gorges,  which  find  their  source  in  the  very 
heart  of  the  mountain.  Of  these  valleys,  lao  is  the  biggest,  on  the  eastern  side, 
while  it  is  separated  on  the  western  side  by  a  low  ridge  from  another  valley, 
called  Oloalu,  which  has  a  rather  narrow  entrance  but  widens  out  amphithe- 
atrically. 
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The  extreme  western  side  is  intersected  by  the  valley  Ilonokawai,  which 
reaches  almost  to  the  head  of  Puukiikui,  the  summit  of  West  Maui,  with  an  ele- 
vation of  5788  feet.  This  valley  is  much  narrower  than  either  lao  or  Oloalu,  but 
resembles  very  much  the  northern  valley  called  Honokahau,  which  finds  its 
source  at  the  head  of  Mauna  Eeke  at  a  height  of  approximately  4500  feet.  On 
the  northeastern  side  are  still  other  valleys,  the  most  interesting  one  being  Wai- 
hee,  which  has  a  very  interesting  vegetation ;  but  owing  to  the  enormous  amount 
of  rainfall  is  not  often  accessible.  The  streambed  is  narrow  and  enclosed  be- 
tween steep  walls,  which  makes  it  very  dangerous  should  one  be  caught  in  even 
a  slight  rain  storm.  The  same  is  practically  true  of  Waikapn,  which  is  south  of 
lao  valley. 

The  vegetation  in  most  of  these  valleys  is  rather  uniform  and  belongs  to  the 
lower  forest  zone.  As  the  walls  are  verj-  steep,  in  reality  vertical,  it  is  impossible 
to  investigate  these,  but  one  has  to  satisfy  himself  by  exploring  the  gradual 
slopes  on  each  side  of  the  valleys,  which  culminate  into  a  more  or  less  flat  plateau 
with  a  stunted  swamp  vegetation.  In  the  Kohala  Mountains  on  Hawaii,  how- 
ever, the  plateau  is  much  more  extensive  and  is  covered  by  a  typical  middle 
forest  zone  formation.  Metrosideros  polymorpha  is  again  a  predominant  tree, 
with  Vheirodendron  Qmidickaudii,  several  species  of  Suttonia,  Pelea  clusiae- 
folia,  Cyrtandra  "pilosa,  the  rubiaceous  Kadua  foi-mosa,  together  with  Schiedea 
diifusa  and  again  Ounnera  petaloidea,  which  covers  the  walls  of  the  valleys  to 
the  exclusion  of  nearly  everything  else. 

The  ground  on  the  slopes  at  4000  feet  elevation  is  covered  with  moss,  hold- 
ing a  tremendous  amount  of  moisture.  In  such  places,  under  the  dense  shade, 
grow  many  species  of  Cyrtandra,  which  are  nearly  all  dense  shade-loving  plants. 
With  it  we  find  the  terrestrial  Lycopodium  serratum,  while  Lycopodium  erru- 
bescens  is  found  on  rocks  in  streambeds.  Here  also  is  the  home  of  the  genus 
Labordea  of  the  family  Loganiaceae,  herbaceous  species  with  orange-colored 
flowers,  growing  in  the  thick  moss,  whde  shrubby  or  even  arborescent  species 
are  found  mostly  along  streambeds  together  with  Urera  sp.,  Gauldia  axillaris, 
and  Pitlosporum  insigne.  the  latter  a  common  but  handsome  tree  in  this  locality. 

Of  Compositae,  we  find  Dubautta  laxa  along  the  edge  of  Honokawai  gulch, 
with  species  of  Pelea  and  the  rubiaceous  genus  Coprosma.  Campylotheca  has 
several  species  at  an  elevation  of  4500  feet,  while  it  is  also  represented  in  the 
lowlands  by  one  or  two  species.  Cladttim  angustifoUum  and  Cladium  Meyenii 
occur  on  the  rather  windswept  edges  of  the  gulches,  together  with  Scaevola 
chamissoniana,   Styphelia  and  other  plants 

Of  interest  is  the  tribe  Lobelioideae  whiLh  i-,  represented  here  by  the  genera 
Lobelia,  Clermontia  and  Cya.nea.  The  genus  Lobelia  is  found  only  near  the 
swampy  plateau  in  the  more  open  forest  which  leads  into  the  great  bog,  the  only 
species  being  L.  Oaudichaudii. 

Immediately  below  the  swampy  plateau  are  one  or  two  miniature  bogs  which 
harbor  Plantago  padiyphylla,  with  its  many  varieties  peculiar  to  high  elevations, 
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Here  also  occurs  a  creeping  species  of  Lyaimachia,  together  with  Lycopods,  and 
other  cryptogams,  besides  Lagenopkora  mauien»is,  wliieh  has  descended  from 
the  bogs  above. 

One  of  the  interesting  lobelioideous  plants  is  Cyanea  atra,  a  plant  of  the 
aspect  of  Cyanea  tritomantha  (see  Plate  VI),  to  which  it  is  related.  The 
flowers,  as  the  name  atra  implies,  are  almost  black.  The  plants  are  10  to  15 
feet  tall,  and  grow  either  along  streambeds  shaded  by  Gunnera  petaloidea,  or 
also  in  dense  jungles  in  mossy  forests.  In  the  more  open  forests  grow  Cler- 
montia  arborescens,  Clermontia  grandiflora,  and,  at  an  elevation  of  nearly  5000 
feet,  Clermontia  miiUiflora  var,  micrantha  forma  montana  t.  n.  This  latter 
plant  is  an  exceedingly  handsome  lobelioideous  shrub,  with  most  beautiful  foliage 
and  bright  pink  flowers.  It  grows  neither  .lower  nor  higher,  but  is  peculiar  to 
about  4800  to  5000  feet  elevation. 

The  variety  micrantha  is  found,  according  to  Hillebrand,  in  Waihee  Valley 
in  the  bare  gravel  along  the  stream,  while  the  species  is  found  in  the  same  valley 
and  also  on  Oahu,  in  Wailupe.  Another  lobelioideous  plant,  Cyanea  macrostegia, 
resembles  C.  atra  closely,  and  is  found  often  in  its  company.  Other  species  of 
the  same  genus  are  found  in  Waikapu,  lao  Valley,  and  above  Kaanapali,  but 
more  in  the  lower  forest  zone.  Of  trees,  the  araliaceous  Tetraplasandra  meiandra 
var.  may  be  mentioned,  which  is  found  at  an  elevation  of  4300  feet.  Here  also 
belong  the  Labiate  vines,  such  as  Phylhistegia  and  Stenogync,  though  sparingly 
represented. 

EAST    MAUI — HALEAKALA. 

Ilaleakala,  an  extinct  crater  over  10,000  feet  high,  makes  np  the  whole  of 
East  Maui.  Its  vegetative  covering  is  indeed  of  great  interest,  but  has  suffered 
severely  the  last  fifty  years,  and  represents  probably  an  entirely  difllerent  aspect 
from  what  it  was  before  the  slopes  of  Haleakala  were  given  over  to  the  ranch- 
man and  his  eattle.  The  lower  forest  zone  has  already  been  described,  and  we 
have  to  consider  now  mainly  the  vegetation  between  3000  to  5000  feet  on  the 
northern  slopes  of  the  mountain,  as  on  the  western  and  partly  southern  slopes 
nothing  remains  to  be  considered,  as  the  grassy  plains  have  not  even  a  remnant 
of  the  once  existing  forest,  except  in  deep  gulches  inaccessible  to  eattle,  from 
which  we  ean  judge  of  what  the  forest  was  once  composed. 

The  western  slope  of  the  mountain  is  not  much  intersected  by  gulches,  the 
only  one  of  interest  being  Waihou  gulch.  The  northern  slope,  however,  is  cut 
into  many  gorges,  such  as  Waikamoi,  Pnohaokamoa,  and  Honomanu.  The  big- 
gest, however,  in  the  northern  outlet  of  Ilaleakala  at  Keanae,  called  Koolau  gap, 
while  the  western  outlet  is  known  as  Kaupo  gap. 

The  interesting  forest  commences  at  Olinda  in  the  district  of  Ilamakuapoko 
and  up  to  Ukulele,  from  which  latter  place  the  upper  forest  zone  begins.  We 
find  practically  the  same  trees  in  this  district  as  on  West  Maui,  the  most  com 
mon  and  predominating  trees  being  Cheirodendron  gavdichaudii  (Olapa),  Co- 
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prosma,  Metrasidcros  polijmorpha  (Ohia  hhiia),  and  Acacia  Koa,  which  has 
ascended  from  the  upper  edge  ot*  the  lower  forest  zone.  It  is,  however,  still  a 
common  tree  in  this  zone,  and  rivals  with  Olapa  and  Okia  lehua  in  predomi- 
nance, Straiissia  oncocarpa  and  Straussia  Upiocarpa,  o£  the  family  Rubiaceae, 
belong  to  the  3500  foot  level. 

On  the  open  grassland  between  3000  feet  to  almost  5000  feet,  but  especiallj 
a  little  over  3000  feet,  is  a  belt  of  an  endemic  Labiate,  Sphacele  kastata,  peculiar 
to  Haleakala.  It  is  really  marvelous  that  this  plant  is  still  to  be  found  in  large 
numbers,  as  it  is  in  the  midst  of  a  cattle  ranch.  On  investigating,  we  tind  it 
owes  its  survival  to  its  peculiar  mint  odor,  apparently  offensive  to  the  taste  of 
the  cattle.  All  other  vegetation  has  disappeared,  though,  as  mentioned  before, 
traces  can  still  be  found  in  inaccessible  gulehes. 

The  semi-dry  forest  above  Makawao  gradually  merges  into  the  middle  forest 
zone.  Southeast  of  Olinda  only  grasslands  prevail,  though  here  and  there  many 
species  of  Eucalypti  have  been  planted  into  symmetrical  squares. 

The  forest  beginning  at  Olinda  and  extending  all  along  the  windward  side 
of  Haleakala  is,  however,  the  object  of  onr  investigation.  Besides  the  trees  al- 
ready mentioned,  we  find  other  araliaceous  genera,  such  as  Tetraplasandra  met- 
andra  var.  and  the  tall  Fterotropia  dipyrcna  (Oheohe),  most  common  on  Puu- 
kabai,  an  extinct  crater  between  Ukulele  and  Olinda.  Pittosporum  insigne  var. 
i&,  NotJiocestnim  loiigifolium,  Gouldia  axillaris,  Perrottctia  saiidwicensis,  and 
Raillardia  Memiesn,  an  arborescent  composite  which  reach^  its  best  develop- 
ment at  the  lower  edge  of  the  upper  forest  zone,  are  the  more  common  trees. 

Of  Lobelioideae,  Clermontia  arborescens  is  the  most  common,  while  CI.  tuber- 
culata  is  the  rarest.  Of  shrubs,  we  find  Plaiydcsma  campantilatum  var.?  with  a 
small  Gouldia,  and  one  or  two  species  of  Kadua,  numerous  Cyrtandra,  a  species 
of  Scaevola,  a  few  species  of  the  rutaeeous  genus  Pelea,  and  also  the  leguminous 
Sophora  chrysophylla,  which  inhabits  here  the  wet  forest  with  Suttonia  Lesser- 
tiana.  Dubautia  plantaginea  is  occasionally  met  with,  as  well  as  an  introduced 
Cassia. 

Of  herbaceous  plants,  we  find  Ranunculus  Mauiensis  quite  common  in  com- 
pany with  numerous  species  of  Labordea.  Surprising  is  the  dense  undergrowth 
of  Rubiis  hawaiiensis  on  the  outskirts  of  the  middle  forest  zone.  As  we  pene- 
trate into  the  interior  the  forest  becomes  dense,  moss  covers  the  ground  and 
trees  (see  Plate  XXII),  and  many  epiphytes,  such  as  Astelia  veratroides,  with 
numerous  species  of  ferns,  especially  of  the  genus  Poiypodium,  abound.  Pepe- 
romiae  form  a  dominant  feature  of  the  herbaceous  growth;  and  it  is  here  also 
that  we  find  two  species  of  our  Orchids,  poor,  measly  representatives  of  a  family 
which  reaches  such  wonderful  development  and  floral  beauty  in  other  tropical 
countries.  Labiatae  are  at  home  in  this  floral  zone  and  display  a  beautiful  va- 
riety of  forms,  many  of  which  possess  beautiful  fiowers  worthy  of  cultivation. 
The  genus  Phyllostegia  displays  not  less  than  nine  species,  of  which  P.  grandi- 
flora,  P.  glabra,  and  P.  racemosa  are  the  most  common  and  beautiful.    They  are 
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only  surpassed  in  beauty  by  tbe  s]iecies  of  Stenogyne,  which  tiower  in  tlie  late 
winter  months.  Their  large  curved  corollas,  which  are  borne  in  large  whorls, 
vary  in  shades  from  deep  magenta  to  crimson,  pink,  yellow  and  pure  white,  in- 
terlacing trees  or  gracefully  festooning  branches,  or,  as  is  often  the  case, 
forming  dense  carpets  covering  the  ground  in  small  spots  to  the  exclusion  of 
other  plants.    The  handsomest  species  are  St.  Kamehamehae  and  St.  longiflora. 

Another  very  important  feature  of  the  vegetation  is  the  tribe  Lobelioideae, 
of  which  most  of  the  species  found  here  are  new  to  science;  they  belong  nearly 
all  to  the  Sect.  III.,  Palmaeformes,  and  are  more  or  less  closely  related.  The 
most  interesting  is  Cyanea  aculeatiflora,  which,  as  the  name  implies,  is  covered 
with  spines  even  to  the  lobes  of  the  corolla;  another  peculiar  new  species  is 
Cyanea  hamatifiora  with  broad  sessile  leaves,  dark-red  flowers,  and  large  purple 
fruits ;  the  latter  plant  is  most  common  on  Piiukakai,  where  it  reaches  a  height  of 
15  to  20  feet,  similar  to  C.  aculeatiflora.  C  macrostegia  with  lobed  leaves  is  not 
uncommon,  and  so  is  C  atra,  but  differing  from  the  specimens  found  on  West 
Maui.  Cyanea  ferox  is  here  a  shrub  15  feet  in  height  with  straight  ascending 
branches,  which  together  with  the  stem  are  covered  with  thorns ;  the  leaves  of 
this  latter  species  are  sinuate  and  remind  one  somewhat  of  Cyanea  Grimcsia^ia. 

Besides  these  tall  species,  two  subherbaceous  ones  are  found  in  the  dense 
shady  moss  forest,  the  taller  one  of  the  two,  Cyanea  Bishopii  (a  new  species,  but 
first  collected  by  the  late  E.  Bishop,  and  referred  by  Hillebrand  doubtfully  to 
Cyanea  Kuntkiana?),  with  purple  flowers,  is  the  most  common,  but  flowers,  un- 
like the  other  species,  in  the  winter  months.  As  we  cross  Waikamoi,  where  we 
meet  again  with  Gunnera  petaloidea  and  Hillebrandia  sandwicensis,  the  Ha- 
waiian begonia,  the  forest  becomes  more  uniform.  At  the  edge  of  Waikamoi 
proper,  we  find  Lobelia  macrostachys  and  a  species  of  Wikstroemia,  probably  a 
new  species.  The  writer  crossed  this  forest  belt  from  Olinda  to  Ilonomanu  and 
followed  along  the  ditch  trail  to  Kailua.  A  forest  as  described  in  the  above  pages 
covers  this  stretch  of  land,  and  it  may  be  remarked  that  at  about  3000  feet  ele- 
vation, above  Ilonomanu,  there  are  two  clumps  of  Palms,  Pritchardia  arecina 
Beee.  This  palm,  discovered  by  the  writer,  is  new  to  science,  and  is  described  by 
Beeeari  in  Webbia  Vol.  IV.  Lower  down  along  the  ditch  trail  proper  the  forest 
has  died  for  miles,  the  cause  being  still  unascertained.  All  the  Ohia  trees  are 
dead,  and  only  here  and  there  a  species  of  Tetraplasandra  is  struggling  for  exist- 
ence. Since  the  death  of  the  tree  growth  the  lobeliaceous  Clermontia  macro- 
carpa,  so  common  on  Oahu,  has  become  almost  the  sole  underbrush,  with  here 
and  there  a  species  of  CI.  arhorescens. 

What  has  been  said  of  this  forest  belt  up  to  Ilonomanu  holds  good  for 
Keanae  and  Nahiku,  the  only  exception  being  the  presence  of  Sideroxylon  rhyn- 
chospermum  at  Nahiku,  besides  several  species  of  Cyanea. 

The  forests  spoken  of  by  Hillebrand  at  Ulupalakua  have  entirely  disappeared 
and  only  remnants  of  them  can  be  found.  Chcirodcndron  Gaxidkiiaudii  is  still 
common,  besides  Suttonia,  and  Ohia  leJiua;  numerous  still  is  the  araliaceous 
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Pterotropia  dipyrena.  The  iiii(iei'slirub  is  again  mainly  liubus  liawaiiensis. 
The  species  of  Cyanea  found  by  Uillebrand  are  gone  forever;  and  where  tliey 
once  reared  their  proud  palm-like  erowns  toward  the  sky  there  is  now  only  grass- 
land, with  herds  of  cattle  and  ugly  Eucalypti.  The  writer  was  fortunate  enough 
to  find  a  specimen  of  the  long-soiight-for,  gorgeous  Cyanea  arborea  in  that  locality 
in  a  small  galch  inaccessible  to  cattle.  It  was  the  last  of  its  race.  He  sconred 
the  country  for  miles  searching  for  the  handsome  Cyanea  comata,  but  his 
searches  were  in  vain :  it  had  vanished  forever. 

THE    MOUNTAINS   OF    KOHALA,    HAWAII. 

Above  3000  feet  in  the  mountains  of  Kohala  we  find  the  vegetation  similar  to 
that  of  East  and  West  Maui.  Metrosideros  polymorpha,  Cheirodendron  Gaudi- 
chaudii,  and  a  host  of  species  of  Pelea  are  the  most  common  trees.  Like  West 
Maui,  the  Kohala  mountains  are  intersected  by  many  deep  gorges,  of  which  the 
biggest  are  Waipio  and  Waimanu  valleys,  which  are  followed  toward  the  west 
by  Honokanenui,  Honokaneiki  and  Pololu  valleys;  beyond  them  the  country 
becomes  flatter  and  only  little  gulches  descend  to  the  sea.  (See  Plate  XXIII.) 
All  the  sugar  plantations  of  this  part  of  the  Island  of  Hawaii  are  situated  here. 
As  we  advance  farther  west  the  land  becomes  very  dry  and  is  bare  of  vegetation. 

Back  of  Waimea  village,  which  is  situated  at  an  elevation  of  2700  feet,  the 
mountains  are  intersected  by  only  a  few  small  gulches.  The  summit  is  called 
Kaala,  and  has  an  elevation  of  5500  feet.  The  most  prominent  guleh  on  this 
side  is  Holokaiea.  The  valley  of  Waipio  is  very  large  and  is  divided  into  many 
other  gorges  of  great  interest.  Hiilawe  and  Waima  are  minor  valleys,  while 
Alakahi  and  Kawainui,  the  latter  a  continuation  of  the  former,  reaches  almost 
to  the  center  of  the  mountain.  The  walls  of  these  valleys  are  vertical  and  nearly 
3000  feet  in  height,  with  hundreds  of  waterfalls.  Clouds  hover  nearly  con- 
stantly over  the  ridges,  and  the  traveler  is  lucky  if  he  gets  a  glimpse  of  the 
depths  below  him.  It  is  on  these  flats  on  each  side  of  the  valleys  that  the  botan- 
ist finds  a  most  interesting  collecting  ground. 

It  is  only  recently  that  this  part  of  the  land  was  made  accessible  through 
the  so-called  upper  Ilamakna  ditch  trail,  which  leads  to  the  headwaters  of  Ka- 
wainui gorge,  opening  to  the  botanist  a  most  interesting  field.  Not  less  inter^t- 
ing  is  the  land  back  of  Awini  in  Kohala  proper.  On  these  flat  forest  lands  the 
trees  do  not  grow  to  any  size,  but  are  more  or  less  stunted  and  covered  with 
niunerous  mosses  and  hepatics,  and  are  also  festooned  with  Astelia  veratroides, 
VaccJnium,  and  many  ferns.  Of  great  interest  is  the  rutaeeous  genus  Pelea, 
which  has  many  forms  here.  One  species  new  to  science  has  extremely  large 
capsules,  and  when  bruised  emits  an  even  stronger  odor  than  Pelea  anisata  of 
Kauai.  Xanthoxylum  is  represented  only  by  one  species,  which  is  new,  and  shall 
be  known  as  Xanthoxyhim  Blucttianum  sp.  n.,  in  honor  of  Mr.  P.  W.  P.  Bluett  of 
Kohala,  through  whose  courtesies  the  writer  was  enabled  to  explore  this  won- 
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derfiil  country.  Labiatae  are  reprebtiited  mini eroti sly,  tlie  most  coniiiioii  being 
Steiiogyne  calami  nth  oides  and  several  species  of  Phyllostegia. 

The  tribe  Lobelioideae  reaches  a  most  remarkable  development,  but  especially 
the  genus  Clermontia,  the  species  parv'ifiora  beinjr  the  most  common,  not  only 
in  this  district  but  in  all  the  wet  for^ts  on  Hawaii.  Clermontia  Kohalae,  a  new 
species  with  dark-purple  Hewers,  is  found  on  the  lower  Kohala  ditch  trail  as 
well  as  Awini.  The  largest  flowered  species,  however,  occurs  at  an  elevation  of 
4200  feet,  and  is  very  variable  in  leaf  as  well  as  flower.  It  is  also  new,  and  was 
named  by  the  writer  Gl.  drepanomorpka.  It  is  associated  with  another  new 
species  of  the  same  genus  named  CI.  leptodada.  At  least  five  more  species  of 
this  genus  can  be  found,  nearly  ail  of  which  are  new  and  were  discovered  by  the 
writer.  The  genus  Clermontia  forms  a  large  percentage  of  plant  growth  in  the 
upper  Kohala  mountains,  which  is  not  the  case  either  on  Waialeale,  Kauai,  or 
Puukukui,  West  Maui.  As  on  the  other  mountains  so  also  here  we  find  Goprosma, 
Cyrtandra,  Tetraplasandra,  and  at  an  elevation  of  3000  feet  the  interesting  palm 
Pritchardia  lanigera,  differing  from  the  other  Hawaiian  palms  in  its  woolliness 
of  leaf  and  spadix.  Schiedea  diffusa  makes  here  also  its  appearance  with  several 
Labordea,  and  the  lobeliaeeons  Gyanea  pilosa. 

In  more  open  boggy  places  we  find  Raillardia  scabra,  Raillardia  sp.,  a  new 
species  of  Plantago  covered  densely  with  long  gray  hair,  Lycopods,  Selaginella 
deflexa,  Schizaea  robusta,  and  other  species.  Suttonia  sandwicensis  is  also  not 
uncommon.  At  4500  to  5000  feet  elevation  the  forest  is  exceedingly  wet  and  the 
ground  covered  with  mosses  two  feet  or  more  thick.  On  this  high  plateau  are 
nmnerous  volcanic  blow-holes  which  are  a  constant  danger  to  the  traveler,  as 
they  are  hidden  from  view  by  shrubs  which  grow  on  their  sides  and  also  by 
vines  and  moss.  These  blow-holes  are  often  several  hundred  feet  deep,  and 
sometimes  only  10  feet  or  so  in  diameter.  As  already  said,  they  can  seldom  be 
perceived,  but  can  always  be  heard,  as  water  from  the  swamps  drains  into  them, 
making  the  sound  of  a  miniature  waterfall.  In  this  extremely  wet,  mossy  forest 
the  writer  collected  a  great  quantity  of  material  which,  owing  to  continuous  field 
trips,  has  not  yet  all  been  worked  up,  but  undoubtedly  will  result  in  the  determ- 
ination of  many  new  fonns. 

Here  also  the  writer  found  growing  in  the  beautiful  light-green  moss  a  va- 
riety of  Viola  mauiensis  which  he  named  var.  Kohalana.  This  is  the  first  violet 
recorded  from  the  Island  of  Hawaii.  The  flowers  are  blue,  while  the  plant 
stands  about  five  feet  high.  At  the  summit  of  the  mountain  a  white-flowering 
form  was  found. 

TIntil  the  material  of  this  region  has  been  thoroughly  worked  out  the  descrip- 
tion now  given  will  have  to  suffice.  In  general,  the  vegetative  characteristics  are 
the  same  as  on  West  ]\Iaui.  On  the  steep  slopes  of  the  valleys,  especially  along 
the  sides  of  the  enormous  waterfalls,  we  find  Gunncra  petaloidea,  the  Ape  ape 
of  the  natives,  besides  many  ferns  usually  common  to  all  wet  districts  of  the 
higher  levels. 
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Of  (Inimineae,  the  i'oiiowing  may  be  rRcorded:  Potypor/on  nioiispdiciisiti. 
found  in  open  places,  often  in  pools ;  Imchnc  distichophylla,  and  Emyroatis 
grandis,  the  latter  usually  at  lower  elevation  along  streams.  Cyperaceae  are 
also  more  or  less  eommon,  especially  on  the  edges  of  the  eliffs  of  Kawainui  and 
Alakahi.  Mention  may  be  made  of  Claditim  Meyenll,  Uncuiia  uncinata,  usually 
along  streambeds  and  waterfalls,  Claditim  angmti folium.,  and  Cypents  stngosiis 
var.  inmlaris  Kukenth.  The  jnneaeeous  Lvzulu  liaiuaiiciisis,  resembling  very 
much  a  Cyporaeeae,  is  also  very  common. 

THE  BOG  REGION. 

The  bog  region  is  usually  confined  to  the  summits  of  the  moimtains  of  the 
older  islands  or  portions  of  islands,  with  an  altitude  of  little  over  5000  feet. 

Waialeale,  the  summit  of  Kauai,  at  an  elevation  of  5280  feet,  represents 
such  a  bog,  as  well  as  Puu  Kukui,  the  summit  of  West  JTaui  (5788  feet)  and 
Kaala,  the  summit  of  the  Kohala  mountains  on  Hawaii  (5505  feet).  AH  these 
three  localities  have  many  species  of  plants  in  common,  but  also  each  locality 
has  again  its  peculiar  species. 

The  summits  of  these  mountains  are  nearly  always  throughout  the  year  en- 
wrapped hy  clouds,  with  the  exception  of  a  short  period  during  which  the  south 
wind  prevails.  The  best  season  for  visiting  these  wonderful  places  is  in  October 
and  the  first  part  of  November.  The  rainfall  in  these  localities  is  enormous,  hut, 
n>)  definite  record  has  been  kept  in  these  places,  with  the  exception  of  Waialeale, 
where  the  U.  S,  Geological  Survey  placed  a  rain  gauge  with  the  capacity  of  hold- 
ing 120  inches.  The  writer  ascended  "Waialeale  for  the  second  time  on  October 
20,  1911,  One  month  before  the  rain  gauge  had  been  emptied.  On  arrival  at 
the  summit  on  the  above  date  the  rain  gauge  was  found  overflowing. 

It  may,  however,  he  remarked  that  these  bogs,  with  their  peculiar  flora,  are 
not  always  confined  to  the  summits  of  the  mountains  of  an  altitude  of  5000  feet, 
but  can  also  be  found  in  the  midst  of  the  middle  forest  zone  at  an  elevation  of 
usually  4000  feet.  Thus  we  have  four  bogs  on  Kauai  besides  "Waialeale.  The 
biggest  one  is  situated  a  few  miles  back  of  Halemann  and  extends  almost  to  the 
edge  of  Wainiha  gorge ;  this  bog  is  known  as  Alakai  swamp,  and  is  about  one 
and  one-half  miles  across.  Another  much  smaller  bog  is  Kauluwehi  swamp, 
situated  at  an  elevation  of  4200  feet,  back  of  Kaholuamano  on  the  trail  to  Waia- 
kealoha  waterfall;  the  smallest  one  is  Lehua  makanoe,  "Lehua  in  the  fog" — 
only  about  a  mile  back  of  Mr.  F.  Gay's  mountain  house.  The  next,  though 
larger  than  either  Kauluwehi  or  Lehua  makanoe,  is  the  bog  of  "Wahiawa,  at  a 
much  lower  elevation  than  those  previously  mentioned. 

On  Jtolokai  there  is  only  one  bog  worth  mentioning,  and  that  is  Kawela 

swamp,  back  of  Kamoku,  not  far  from  Pelekunu  gorge.     (See  Plate  XXIV.) 

On  Maui  we  have  besides  Pun  Kukui,  the  bog  Mauna  Beke,  situated  above 

Honokahau  gulch  at  an  elevation  of  about  4100  feet.    It  is  indeed  of  interest  to 

note  that  most  of  the  species  of  plants  found  on  Fnu  Kukui  are  not  peculiar  to 
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the  boy  region,  but  have  been  found  by  the  writer  ou  the  steup  walls  in  Kaupo 
gap  in  the  erater  of  Haleakala. 

In  the  Kohala  Mountains  there  are  several  bogs  besides  the  main  one  at  the 
summit,  the  names  of  M'hieh  are  not  known  to  the  writer. 

THE  BOGS  OF   KAUAT. 

In  the  bogs  situated  on  the  central  plateau  we  find  the  vegetation  the  same, 
while  the  great  bog  of  Waialeale  has  its  peculiar  species  besides  most  of  those 
found  in  lower  situated  bogs. 

The  turfy  soil  is  covered  with  tussocks  of  Gramineae  and  Cyperaeeae,  mainly 
Panicum  monticola,  Panicum  imhricatum  and  P.  isachnoides,  together  l^■ith  the 
cyperaceous  Oreohulus  furcatus. 

On  these  tussoeks  of  grasses  and  Cyperaeeae  we  find  the  European  Dronera 
longifolia  (Mikinalo),  the  so-called  insect-eating  plant,  embedded.  It  has  been 
said  that  D.  longifolia  is  hardly  ever  found  without  its  associate  D.  rotundifolia, 
but  here  on  Kauai  it  is  the  only  representative  of  the  family  Droseraceae.  Dro- 
sera  longifolia  is  more  common  in  the  lower  swamps  than  on  the  summit,  where 
only  few  specimens  of  it  have  been  found.  Between  these  tussocks  grow  small 
bushes  of  Ohia  lehua,  or  really  called  Lehua  makanoe,  from  which  one  locality 
derives  its  name.  The  plant  has  been  named  by  Heller  Metrosideros  pumila.  In 
its  shade  grows  the  handsome  blue-flowered  violet,  Viola  Kauaiensis.  Habenaria 
holochila  was  found  by  the  writer  in  Alakai  swamp  in  the  turf,  growing  erect 
about  three  feet  in  height.    It  is  the  third  species  of  our  poor  orchids. 

The  swamps  are  bordered  by  many  tall-growing  Cyperaeeae,  as  Carex  sand- 
wicensis, -which  forms  stands  4  to  5  feet  high,  together  with  CfadiMm  sp.,  probably 
new,  a  tall  plant  with  long,  scaly,  creeping  rhizomes,  with  stems  often  10  feet 
high.  In  the  swamp  proper  we  find  Carex  montis  Eeka,  Bhynchospora 
glatica  var.  chinensis,  Desckampsia  australis,  Selaginella  dejiexa,  Schizaea 
busta,  Styphelia  imbricata  var.  strutkioloides,  a  creeper,  a  species  of  Wikstroe- 
mia,  Suttonia  sandwicensis    ?  var,  denticulata,  Vaccinium  penduUflorum,  etc 

The  summit  of  Kauai,  Mt.  Waialeale,  was  visited  first  by  "Wawra,  the  botanisi 
of  the  Austrian  exploring  expedition,  in  the  year  1871;  and  it  is  peculiar 
no  other  botanist  or  botanical  collector  had  cared  to  visit  the  mountain  again. 

The  writer  ascended  Waialeale  in  the  year  11)10  and  again  in  1911.  The 
second  time  the  ascent  was  very  much  facilitated  through  the  trails  which  had 
been  cut  by  the  men  of  the  U.  S.  Geological  Survey.  The  vegetation  of  Waia- 
leale is  extremely  interesting,  and  several  new  species  were  found  and  described 
by  the  writer.  The  ridges  leading  to  the  summit  have  an  entirely  different  plant 
formation,  composed  of  peculiar  species.  One  of  the  striking  plants  is  Pelea 
Waialealae  (Anonia  or  Alaniwai),  which  grows  together  with  Suttonia  Utnceo- 
lata,  a  very  distinct  species,  both  being  shrubs  but  occasionally  becoming  small 
trees.  Of  Gompositae  we  find  Dubautia  laxa  var.  pedicellata  Bock  v.  n.,  which 
is  here  a  shrub  10  to  15  feet  high,  in  company  with  the  rutaceous  PeUa  orbicu- 
laris var.  ?  and  Pelea  sp.   ?  and  Dubautia  paleata.    A  few  small  species  of  La- 
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bordea  are  not  uncommon  ou  the  mossy  tree  tnmks.  Here  we  also  meet  with 
Lobelia  Kauaiensis  and  Lobelia  macrostachys  var.  Kauaiensis  with  deep  crim- 
son flowers.  As  we  ascend,  we  enter  the  open  plateau  or  bog  with  still  a  few 
shrubs,  and  even  higher  up  in  little  depressions  we  find  trees  such  as  the 
newly-described  Tetraplasaiidra  Watalealae,  the  second  species  of  Tetra- 
plasandra  that  is  to  be  found  en  this  island.  Cltcirodendron  plaiyphylliim. 
is  also  found  here  as  a  small  tree  \vith  sinuate-serrate  leaves,  while  at 
lower  elevation  the  leaves  are  entire.  Among  such  shrubbery  grows  Lobelia  ma- 
crostachys var.  Kauaiensis,  while  L.  Kauaiensis  with  either  a  simple  or  com- 
pound candelabra-like  spike,  with  cream-colored  purplish^streaked  flowers,  pre- 
fers the  open,  flat  swamp  where  the  vegetation  is  stunted.  Labordea  Waialealaef 
a  shrub,  is  peculiar  to  this  locality,  as  well  as  Labordea  fagraeoidea  var.  ptiviila, 
which  is  subherbaeeous.  Pittosporuin  Gayaivmn  var.  is  here  a  shrub,  differ- 
ing from  the  species  in  its  being  glabrous  throughout ;  with  it  occurs  a  stunted 
form  of  Eurya  sandwiceiisis  var.  with  rather  large  fruits;  and  also  a  species  of 
Wikstroemia. 

In  the  open  bog  proper,  we  meet  with  the  already-described  Cyperaeeae  and 
Gramineae,  besides  a  species  of  Cyperus  and  Deschampsia  aiistralis  var,  pumila. 
Astelia  Waialealae  is  scattered  over  the  ground  plentifully,  but  is,  however,  not 
peculiar  to  Kauai,  as  it  has  been  met  with  by  the  writer  in  Kawela  swamp  on 
Molokai. 

A  curious  species  of  Dubautia,  named  D.  Waialealae,  grows  at  the  summit 
proper.  On  the  outskirts  together  with  the  other  shrubs  grows  Lysimachia 
Ilillebrandii  var.  vcnosa,  with  rather  long  herbaceous  branches. 

In  the  grassy  tussocks  we  find  again  Viola  Kauaiensis,  but  only  very  small 
plants ;  in  Sphagnum  moss  the  pretty  Geraniam  hiimile  var.  Kauaiensis  (Noh  ii- 
ami)  occurs  together  with  Plantago  pachyphylla  var.  Kauaiensis,  and  Acaeita 
exigu-a,  as  well  as  Sanicula  sandwiceiisis  var.  fi.,  with  leaves  much  less  incised; 
this  latter  plant  had  not  been  recorded  previously  from  Kauai.  Wawra's  Plan- 
tago pachyphylla  var.  pusUla  occurs  only  in  one  locality,  called  Kawakoo.  Me- 
trosideros  pumila  is  here  a  small  glabrous  creeper  only  a  few  inches  in  length. 
Another  variety  of  Plantago  pachyphylla,  which  is  wholly  glabrous,  occurs  at 
the  summit,  and  is  here  named  var.  glahrifolia  Rock  v.  n.  Lycopodmm  venus- 
tvlum  var.  herpeticiim  is  found  trailing  at  the  summit  in  company  with  Ste- 
Hogyne  purpurea  var.  Lobelia  Kauaiensis  is  an  exceedingly  handsome  plant  and 
is  quite  common  at  the  summit.  It  differs  very  materially  from  L.  Gaudichaudii, 
so  common  on  Pun  Kukui,  West  Maui,  and  when  seen  in  the  field  no  botanist 
can  help  but  see  the  specific  distinction. 

Of  interest  may  be  the  names  of  the  various  localities  on  the  summit  of  Waia- 
leale.  Immediately  after  leaving  the  ridge  leading  into  the  open  plateau  a  large 
patch  of  bright-red  dirt  is  diseernable;  the  natives  used  to  go  to  this  place, 
which  they  called  Kaluaalaea,  for  this  dirt,  which  they  iLsed  for  paint.  The  first 
point  or  hill  on  the  plateau  is  called  Ilonunamanu;  where  the  rain  gauge  is 
sitiuited  the  phice  is  known  as  Jlanakauaalakai :  the  highest  point,  on  which  the 
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copper  plate  of  the  U.  S.  Geological  Survey  is  enclosed  in  cement,  is  Kapailoahiki. 
Where  the  Heiau  is  situated  is  Kawakoo,  then  comes  a  pool  called  Waialeale,  and 
beyond  it  a  hill  overlooking  Wailua,  which  is  known  as  Waikiiii. 

THE  SUMMIT  BOG  OF  WEST  MAUI,  PLIU  KUKUI,  ELEVATION  5788   FEET. 

I'uii  Kukui  is  a  large,  open,  more  or  less  flat  plateau,  composed  of  light-gray, 
heavy,  loamy  soil.  The  vegetation  is  stunted,  with  the  exception  of  such  as 
occurs  in  depressions  or  smalt  gulches,  and  at  the  head  of  lao  Valley,  where 
trees  belonging  to  the  middle  forest  region  abound. 

The  whole  of  Puu  Kukui  is  a  second  Waialeale  of  Kauai,  though  a  number 
of  plants  are  peculiar  to  the  former.  We  fine!  the  same  globose  tussocks  of  Ore- 
obulus  furcatus  and  the  very  interesting  Carex  montis  Eeka,  besides  Grami- 
neae,  such  as  Deschampsia  aiistralis  forma  longius  aristata,  Calamagrostis  Hille- 
brandii  Hack.  (nov.  nom.),  and  others,  while  the  juneaeeous  Lttzula  hawaiiensis 
var.  glabrata  grows  in  their  company.  One  of  the  most  striking  vegetative  fea- 
tures is  the  great  abundance  of  the  very  beautiful  Lobelia  Gaudickaudii.  In 
certain  parts  this  plant  covers  the  ground,  and  in  the  month  of  August  it  is  in- 
deed a  beautiful  sight.  At  about  5000  feet  elevation  these  Lobelias  are  only 
about  3  to  4  feet  high,  while  at  the  extreme  eastern  end  of  this  interesting  bog 
the  plant  is  from  8  to  15  feet  high  and  branches  candelabra-like  into  usually 
five  erect  racemes,  bearing  from  40  to  80  flowers  each,  while  the  plants  in  the 
open  bog  have  only  one  pyramidal  raceme  about  2  to  3  feet  long.  The  flowers 
are  much  larger  than  those  of  L.  Kaiiaiensis,  found  on  Waialeale,  and  also  hand- 
somer ;  they  are  cream-eolored  with  a  slight  pinkish  tinge,  and  are  three  inches 
long  and  an  inch  wide.  Lobelia  macrostachys  is  here  absent,  while  represented 
on  Waialeale,  Kauai,  by  a  new  variety.  The  beautifully  branching  Lobelia 
Qaudichandii  found  on  the  brink  of  lao  Valley  is  certainly  distinct  from  the  one 
described  by  DeCandolle  in  many  particulars,  especially  in  the  very  long  lanceo- 
late acuminate  bracts,  and  shall  from  now  on  be  known  as  var.  longihracteaia 
Rock,  var.  nov. 

Next  to  the  Lobelioideae  found  at  the  summit,  the  Compositae  have  three 
representatives.  Of  greatest  interest  is  the  very  handsome  Wilkesia  Grayana, 
with  its  5  to  8  feet  tall  stem,  bearing  a  dense  crown  of  verticillate  leaves,  out  of 
whose  center  the  inflorescence  comes  forth  as  a  large  foliaceous  raceme  of  one 
and  one-half  to  two  feet  in  length,  bearing  yellow  globose  flower  heads  of  about 
10  lines  in  diameter.  There  is  only  one  other  species  hnown  of  this  interesting 
genus,  W.  gymnoxipMum.  It  occurs  in  the  dry  districts  of  Kauai,  especially  on 
open  windswept  cliffs  in  company  with  Lobelia  yuccoides;  while  W.  Grayana 
grows  in  the  open  bog,  which  receives  an  enormous  amount  of  rainfall. 

The  second  interesting  genua  is  Argyroxiphium,  which  also  belongs  to  the 
most  ancient  of  Hawaiian  Compositae,  though  of  American  aflinity.  These  two 
genera  are  undoubtedly  the  oldest  denizens  of  the  Hawaiian  Islands.    The  genus 
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Argyroxiphium  with  its  two  species,  sandwkense  and  virescem,  has  hitherto 
been  found  only  in  the  drier  upper  forest  region  in  black  volcanic  ash  at  an 
altitude  of  from  8000  to  10,000  feet.  At  the  summit  of  Puu  Kukui  is  a  small 
species  of  this  genus  growing  in  a  veritable  pool,  but  only  in  one  locality.  The 
plant  was  not  in  flower  at  the  time  of  the  writer's  visit,  but  it  can  be  said  that 
when  the  plant  is  fully  known  it  will  undonbtedly  represent  a  new  variety  or 
intermediate  form  between  A.  sandwicense  and  A.  virescem.  The  leaves  of  the 
plants  in  question  are  neither  silvery  nor  green,  but  are  covered  with  a  bluish, 
somewhat  silvery  or  glaueeous  pubescence. 

Lagenophora  mauiensis  is  very  common  in  the  turfy  soil  in  company  with  the 
creeping  Geranium  huniile  with  pink  flowers.  Acaena  exigua,  which  is  very 
scarce  on  Waialeale,  is  here  exceedingly  common,  together  with  Viola  mauiensis. 
Remarkable  to  say,  Drosera  longifolia,  so  common  on  Kauai,  is  here  absent.  A 
small  creeping  Metrosideros  is  also  present  with  Lycopodium  venustulum  var. 
and  Styphelia  imbricata  var.  struihioloides. 

The  writer  met  with  a  single  plant  of  Lycopodium  HaleaJealae  resembling 
very  much  L.  erubescens,  but  stouter  and  not  reddish.  Several  species  of  lich- 
ens grow  on  the  exposed  gray  loam,  such  as  Cladonia,  Stereocaulon  and  others. 

At  the  extreme  eastern  end  of  the  bog  on  the  brink  of  lao  Valley  the  tree 
growth  J8  mainly  Cheirodendron  Qaudickaudii,  Suttonia  sp.f,  Felea  sp.,  Metro- 
sideros polymorpha,  and  the  lobelioideous  CUrmontm  grandiflora.  All  the  trees 
are  covered  thickly  with  moss  and  hepaticae  or  Liverworts.  The  swamp  of 
Mauna  Eeke  harbors  the  same  vegetation  as  that  of  Puu  Kukui  with  possibly  one 
or  two  exceptions. 

THE  UPPER  FOREST  REGION. 

The  upper  forest  region  extends  from  about  5500  feet  elevation  up  to  11,500. 
Of  tree  growth  we  can  practically  say  that  four  species  form  the  main  trees. 
The  most  predominant  of  these  is  the  leguminous  Sopkora  ckrysophylla  (Ma- 
mani),  and,  secondly,  Myoporum  sandwicense  (Naio),  and  on  the  lower  edge  of 
the  upper  forest  zone,  or  as  on  Mt.  Haleakala  at  7000  feet  elevation,  Acacia  Koa 
(Koa),  with  Metrosideros  polymorpha  (Ohia  lehua).  These  four  species  form 
the  main  tree-growth,  while  here  and  there  we  find  the  rubiaeeous  Coprosma 
■montana  at  9000  feet  elevation  and  with  it  the  arborescent  Compositae  Raillardia 
arborea  up  to  10,000  feet,  while  R.  struihioloides  can  be  found  up  to  an  elevation 
of  11,500  feet;  the  two  latter,  however,  only  on  Mauna  Kea  (13,823  feet),  Ha- 
waii. Raillardia  Memiesti  is  found  at  an  elevation  of  6000  to  8000  feet,  and 
on  Mt.  Haleakala  is  the  largest  species  in  the  genus  Raillardia,  but  is  a  shrub 
at  the  higher  levels  up  to  the  summit. 

On  Mauna  Loa  tree-growth  ceases  at  a  little  above  8000  feet;  the  tree  com- 
positae found  on  Mauna  Kea  and  Haleakala  are,  however,  absent  on  Mauna  Loa. 
Santaliim  HaUakalae,  a  species  of  lliahi  or  Sandalwood,  is  peculiar  to  Haleakala, 
Maiii,  and  can  be  found  at  from  7000  to  8500  feet  elevation.    This  same  species 
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was,  however,  otiserved  lij-  tlie  writer  on  the  luva  iields  oli  Auahi,  Koutherii  slopes 
of  Mt.  Ilaleakala,  at  an  elevation  of  2000  feet.  Naturally  the  species  was  not 
stunted  but  developed  to  a  fine  looking  tree ;  only  a  single  tree  was  found  at  the 
lower  level,  while  at  SOOO  feet  it  is  not  uneonimon,  especially  at  the  very  liead 
of  Waikamoi  or  Ilonomanu  gulch. 

The  Compositae  form  quite  a  large  part  of  the  vegetation  of  the  upper  forest 
zone  and  are  most  imnieronsly  reprraented  on  Haleakala. 

The  mountains  which  possess  an  upper  forest  flora  are,  according  to  age, 
Haleakala  (10,030  feet),  Maui;  Manna  Kea  (13,873  feet),  Hualalai  {8273  feet), 
and  Mauna  Ijoa,  the  youngest^  (13,675  feet),  Hawaii.  All  four  mountains  are 
volcanoes,  three  of  them  extinct,  while  Mauna  Loa  becomes  still  periodically 
active. 

Haleakala  is  entirely  different  in  formation  from  the  other  mountains;  it  has 
a  summit  crater  of  huge  dimensions  having  a  circumference  of  nearly  23  miles, 
is  2000  feet  deep,  and  is  covered  at  the  bottom  with  numerous  cinder  cones,  of 
which  the  highest  is  1030  feet. 

The  crater  has  two  outlets,  one  on  the  north  side  called  Koolau  gap,  and  an- 
other on  the  southern  side  called  Kaupo  gap.  The  former  gap  is,  up  to  an  ele- 
vation of  6000  feet,  an  impenetrable  tropical  jungle,  while  the  latter  is  compara- 
tively dry  and  covered  with  more  or  less  scrub  vegetation.  The  largest  portion 
of  the  crater  is  bare  of  vegetation,  being  composed  mainly  of  extensive  aa 
(rough)  lava  flows  and  huge  fields  of  black  volcanic  ash;  it  is  in  the  latter  that 
the  most  beautiful  Argyroxiphium  sandwicense  var,  macrocephalum  (Ahinahina 
or  Silversword)  thrives  best.  They  still  occur  in  thousands  in  Haleakala  crater, 
but  are  indeed  very  scarce  on  Mauna  Kea,  and  more  so  on  Mauna  Loa  and  Hua- 
lalai. The  steep  slopes  in  the  upper  part  of  Kaupo  gap  are  covered  with  this 
most  beautiful  plant  (see  Plate  XXV),  which  flowers  from  July  to  October. 
Wild  goats  are  doing  great  damage  to  it,  as  they  devour  it  eagerly,  and  so  also 
do  cattle,  the  arch-enemy  of  the  Hawaiian  forests.  In  earlier  days  this  interest- 
ing plant  was  also  found  plentifully  on  the  slopes  of  the  mountain,  but  it  has 
now  vanished  since  tourists  began  to  ascend  to  the  mountain  summit. 

Kaillardia  plaiypltylla,  a  shrubby  composite,  is  quite  gregarious  along  dry 
streambeds,  especially  along  the  upper  part  of  Waikamoi  near  Puunianian  crater, 
while  R.  Memiesii  grows  as  a  tree  at  6000  feet  elevation  and  becomes  a  common 
shrub  at  9000  feet  near  the  summit.  Of  great  interest  is  the  green  sword-plant, 
Argyroxiphium  viresceiis,  which  is  peculiar  to  Haleakala  and  found  together 
"with  the  plants  just  mentioned.  It  usually  grows  on  the  edges  of  cliffs  in  com- 
pany with  the  silversw^ord,  and  is  especially  common  near  the  base  of  Puunianian 
crater.  It  has  been  observed  in  the  crater  of  Ilaleakala  itself,  but  not  on  the  ash 
fields,  as  its  congener,  but  in  Kaupo  gap  along  dry  streambeds  between  rocks, 
together  with  Lobelia  hypolmca  vHr.,  Dubautia  plantaffhwa  var.,  Kaillardia 
sp.,  etc. 

Vacciviiim  reiicnJalvm  (Ohclo).  with  its  delicious  berries,  covers  the  moiin- 
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tain  slope,  with  another  spei;ies  whiuh  has  lately  been  described  as  Vaccinium 
Fauriei,  a  very  distinct  plant,  with  large,  glaucous  berries  and  small  leaves;  it 
grows  much  taller  than  V.  reticulatum,  and  its  berries  are  better  tasting  than 
those  of  the  latter. 

Rubiaceae  are  also  not  uncommon.  We  find  again  Coprosma  ernodeoides 
(Kukainene),  Coprosma  montana,  and  C.  menziesii,  with  Sanictila  sandmcensis, 
Plantago  padiyphylla,  Fragaria  cMlensis  (the  Chilean  strawberry),  and  the  iri- 
daceoiis  Sisyryncliium  acre,  onee  employed  in  tattooing  by  the  Hawaiians. 

BanunciUus  Hawmiensis  (Makou),  the  Hawaiian  buttercup,  is  not  uncommon 
on  Piiunianiau  crater,  and  exceedingly  plentiful  on  Mauna  Kea,  espeeially  above 
Waiki  and  the  craters  Kaluamakani,  Moano,  etc.  Silene  strathioloides  is  found 
in  black  cinder  in  the  crater,  as  well  as  on  the  slopes.  Metrosideros  polymorpha 
var.  j*.  and  •?  are  usually  found  in  gulches,  together  with  Suttonia  sp,,  Dodonaea 
eriocarpa,  Sophora  chrysophylla,  and  others. 

Special  mention  must  be  made  of  the  wonderful  development  which  the  tem- 
perate geniis  Geranium  has  reached  in  these  islands.  Like  the  Violaeeae,  it  has 
become  arborescent  and  evolved  into  many  species.  The  Hawaiian  species  of 
Geranium  form  a  distinct  section  in  the  family,  called  Neuraphyllodes.  All 
species  have  a  peculiar  type  of  leaf  which  varies  in  size,  shape,  and  pubescence. 

Geranium  trideiis  is  the  common  shrubby  form  which  can  be  seen  mixed  with 
Sopliora  chrysophylla;  its  leaves  are  covered. with  a  bright-silvery  pubescence, 
and  are  tridentate  at  the  apex,  whence  the  name.  It  is  the  most  common  species 
on  Haleakala,  while  G.  arboreum  is  scarcer.  It  is  usually  found  in  sheltered 
places  near  Punnianiau  crater.  The  leaves  are  the  largest  of  any  of  the  Ha- 
waiian Geraniums,  and  are  not  silvery;  the  flowers  are  a  purplish-red;  the  petals 
are  unequal,  giving  it  the  appearance  of  a  violet.  The  name  arboreum  would 
have  fitted  better  to  G.  multiflorum,  var.  canum,,  which  is,  indeed,  a  small  tree, 
15  feet  in  height,  with  a  trunk  of  about  10  inches  in  diameter,  while  the  former 
is  a  large  shnib  with  drooping,  rambling  branches.  G.  multiflorum  var.  canum 
is  not  nneommon  in  the  crater,  but  is  found  espeeially  in  Kaupo  Gap,  where  it 
grows  on  upheaved  aa  lava,  or  fissures,  together  with  Artemisia  australis. 
Geranium  ovatifolium,  also  a  shrub,  is  found  on  the  north  bank  of  Haleakala 
erater. 

Labiatae  are  not  very  conspicuous  in  this  region,  though  a  few  species  o£ 
Phyllostegia  and  Stenogyne  are  not  uncommon.  One  St.  microphylla  the  writer 
found  entangling  Santalum  Haleakalae;  the  leaves  are  very  small,  measuring 
only  about  three  lines  in  length;  the  tlowers  are  very  inconspicuous  and  green. 
The  epaeridaceous  shrub  Styphelia  tameiameia  (Pukeawe)  is  the  most  common, 
while  St.  imbricata,  very  common  on  Mauna  Kea,  is  only  found  near  the  summit 
of  Haleakala.  Tetranwlopium  humile  and  T.  Chamissonis  var.  arbuscula,  the 
Hawaiian  daisies,  occupy  cracks  between  rocks  and  can  also  be  found  in  black 
cinder. 

The  most  interesting  discovery,  however,  made  by  the  writer  is  a  new  species 


,  Google 


ot  th  Ui^  U  tc  Ljhplnideie  It  i%  i  ntlipi  liAiidbinie  tiee  indoubteiily  one 
ot  the  oldest  t\pes  o£  Lcbebas  and  has  an  almost  antediluvian  appearance.  This 
striking  plant  of  which  onh  three  tr<<>s  are  now  in  existence  is  a  species  of 
Glermontia  and  is  desenbed  in  this  volume  under  the  nime  ilermontia  Hale- 
alalen-iit,  It  was  found  on  the  inner  slopes  of  Pnimianiau  crater  at  the  head  of 
one  of  the  numerous  small  gulches  which  find  their  origm  m  this  crater  basin. 
The  trees  were  thjcUj  surrounded  by  hiibus  Jiauaueiisis  and  "^opkora  chryso- 
pJtylla  It  flowered  during  the  month  of  October.  If  not  piotected  from  the 
cattle,  which  are  very  fond  of  the  thick,  fleshy  leaves  of  this  wonderful  plant,  it 
also  will  join  the  others  of  its  race,  as  Cyanea  arhorea  and  Cyanea  comata,  which 
have  vanished  forever. 

Of  Gramineae,  or  grasses,  mention  may  be  made  of  the  following:  Koeleria 
glomerata,  and  var.  nov.  rigida  Hack.,  and  the  newly-described  Argrostis  Eockii 
Hack.,  which  was  discovered  by  the  writer  at  an  elevation  of  9700  feet  between 
rocks  near  the  summit  of  the  mountain.  Haekel,  who  described  the  plant,  says 
that  it  is  an  excellent  species  and  is  nearest  related  to  A.  varians,  which,  how- 
ever, is  no  xerophyte,  as  is  A.  Bockil 

The  vegetative  formation  of  the  upper  forest  zone  on  Mauna  Kea  and  Mauna 
Loa  has  already  been  described  in  the  chapter  on  Hawaii.  Mention  may  be 
made,  however,  of  the  introduced,  or  rather  naturalized,  flora  of  this  region. 
Veronica  arvemis  grows  as  a  weed  among  rocks  and  on  the  pasture  lands  above 
6000  feet  elevation  with  Sonchus  oleraceus,  which,  by  the  way,  was  the  last  plant 
observed  on  Mauna  Kea  at  an  elevation  of  12,000  feet,  where  it  was  prostrate 
with  leaves  and  flowers  closely  pressed  to  the  ground,  with  a  long  root-stoek. 
Gnaphalium.  sandwicemmm  and  G.  luteo-album  grow  side  by  side  in  the  black  cin- 
der and  between  rocks.  One  of  the  most  common  plants  is  Senecio  vulgaris, 
which  can  be  observed  up  to  an  elevation  of  10,000  feet  and  even  higher;  Cheno- 
podium  album  is  often  found  in  its  company. 

Since  the  introduction  of  grass  seeds  by  the  ranchmen  to  improve  their  pas- 
ture lands,  many  undesirable  grasses  and  weeds  have  come  with  them.  "We  find 
Poa  annua  on  the  slopes  of  Mauna  Kea  together  with  Cynodon  dactylon,  Bromus 
unioloides,  and  Eragrostis  atropioides,  which,  however,  is  a  native  grass  originally 
found  on  Haleakala,  Maui.  Also  Hordeum  murinum  var.  leporinum,  LoUum 
muUifloram,  a  very  tall  grass,  usually  found  in  company  with  Malvastrum  tri- 
cuspidatum,  which  for  that  part  of  the  district  forms  a  valuable  fodder  plant, 
owing  to  the  absence  of  anything  better.  Bromus  vUlosus  occurs  here  and  there 
in  patches,  while  Poa  pratensis  is  found  scattered. 

The  following  Cyperaceae  occur  in  this  region :  Carex  macloviana  on  Moano 
hill,  Carejs  sandwicensis  scattered  over  the  whole  of  Mauna  Kea,  and  a  new  va- 
riety of  the  same  about  to  be  published  by  Rev.  G.  Kiikenthal. 

In  conclusion,  a  few  words  may  here  not  be  out  of  place,  describing  briefly 
the  floral  aspects  of  Lanai,  Niihau  and  Kahoolawe. 

The  Island  of  Lanai  is  the  best  forcst-coverod  island  of  the  three  last  men- 
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tioued.  It  has  an  altitude  of  about  3400  feot.  Two  main  ridges  ruu  parallel  the 
length  of  the  island,  and  are  called  Lanai  hale  and  Haalelepakai,  the  former  being 
the  highest.  On  the  leeward  side  of  these  mountain  ranges  is  a  flat  plateau  con- 
sisting of  about  24,000  acres,  having  an  elevation  of  approximately  2000  feet; 
the  southeastern  end  toward  Manele  is  covered  with  the  cactus  Opuntia  tmia 
(Panini)  exclusively.  This  plateau  must  have  been  once  upon  a  time  covered 
with  a  xerophytic  vegetation  similar  to  that  of  the  KipuJta  Piiauln  on  Hawaii 
near  the  Volcano  Kilauea. 

The  main  ridges  of  Lanai  are  covered  with  a  similar  vegetation  to  that  of 
Molokai  above  Kamolo,  but  are  not  as  wet  as  the  latter,  though  here  and  there 
swampy  spots  can  be  found  in  which  the  newly-described  var.  lanaie-nsis  of  Yiola 
Helena  occurs.  Peculiar  to  these  ridges  are  tjie  thymelaeaeeous  Wikstroemia  bi- 
comtita,  the  lobelioideous  Cyanea  Gihsomi,  and  the  s^odeniaceous  Scaevola 
cylindrocarpa.  The  most  common  composite  at  the  summit  ridge  is  Ditbautia 
laxa  var,  hirsuta.  One  of  the  rare  and  interesting  compositae,  Ilespei-omaiiiiia 
arhorescens,  of  which  a  few  trees  were  seen  about  ten  years  ago,  has  vanished 
forever.  Xanthoxyhun  has  several  species  present,  and  so  has  also  the  genus 
Pittosporum,  which  on  Lanai  has  the  most  varying  species.  That  this  particular 
genus  is  in  these  islands  dependent  on  insects  for  fertilization  is  brought  out  by 
these  numerous  variations.  It  is  difficult  to  arrange  the  classification  of  the  va- 
rious species  according  to  their  capsules,  as  the  writer  had  observed  on  Lanai  not 
less  than  three  capsules  of  different  species  on  a  single  flower  cluster. 

Araliaeeae  has  several  species  here,  especially  the  genus  Tetraplasaitdra,  of 
which  the  newly-described  T.  Laimiensis  is  peculiar  to  Lanai;  with  it  occurs 
SvAtonia  Lanaiensis  and  Sidcroxylon  spathulatum,  the  latter  a  small  tree  with 
cone-shaped  yellow  fruits. 

Very  interesting  is  the  vegetation  in  the  valleys  of  Mahana,  Koele,  and  Kai- 
holena,  which  is  of  a  xerophytic  character.  Lobelioideae  are  here  rather  scarce, 
and,  as  already  mentioned,  the  tribe  has  only  one  species  peculiar  to  Lanai. 

The  extreme  western  district  of  Lanai  is  covered  with  an  interesting  mixed 
or  dry  forest,  mainly  composed  of  Osmanthus  sandwieeiisis,  Sideroxylon  spatliu- 
latum,  NotJwcestritm  sp.,  Chrpsopliyllum  polynesicunt,  Siittoma  sp.,  Plectronia 
odorata.  Gardenia  Brighami,  Bohea  HookeH,  and  others. 

The  land  has  been  very  much  eroded  and  portions  of  this  interesting  wood- 
land are  now  buried  beneath  earth  and  sand  dunes,  only  the  tips  of  trees  pro- 
truding through  the  earth. 

The  windward  side  is  exceedingly  barren  and  only  the  xerophytic  Pili  grass, 
Andropogon  contortus,  grows  between  the  rocks,  together  with  WaUkeria  ameri- 
cana,  Sida  fallax,  and,  lower  down,  Gossypium  tomentosum.  The  gulches  of 
Mauna  Lei  and  Nahoku  are  almost  barren,  the  latter  very  much  so.  Mauna  Lei 
is  exceedingly  interesting  from  a  geological  standpoint.  Vegetation  is  very  scarce 
and  only  few  trees  can  be  found,  as  Erythrina  monoxpcrma  (Wiliwili)  and  some 
of  those  already  mentioned  above.     At  the  very  head  of  this  gorge,  which  near 
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the  entrance  divides  into  two  main  valleys,  the  vegetation  becomes  more  inter- 
esting, a  few  Compositae  ciing  to  the  roclffl,  such  as  Artemisia,  and  to  the  writer's 
surprise,  he  found  the  interesting  lobelioideons  Brighamia  insignis  growing  on 
the  vertical  cliffs,  even  inaccessible  to  the  multitude  of  goats  inhahitins":  this 
region. 

On  the  bottom,  at  the  very  head  of  the  guleh,  are  huge  trees  of  ^Llrurllfn  mo- 
hiccana  (Kukui)  (see  Plate  XXVI),  the  trunks  of  some  of  which  are  torn  into 
shreds  by  huge  bouldere  which  are  constantly  coming  down  from  the  heights 
above,  which,  when  loosened  by  the  goats,  bring  with  them  avalanches  of  rocks 
to  the  depths  below.  Nahoku  gulch  is  the  narrowest  and  steepest,  and  is  void  of 
vegetation,  but  in  the  early  days  enough  water  came  down  in  the  now  dried-uj) 
streambed  for  the  natives  to  carry  on  the  cultivation  of  taro. 

The  Island  of  Kahoolawe  is  the  most  ertided  of  the  whole  group  and  the  oiil,\' 
native  tree  growth  which  remains  is  composed  of  perhaps  a  dozen  Enjihrhia 
tnonosperma  (Wiliwili).  (See  Plate  XXVII.)  The  urticaceous  XcraiuUa  Ka- 
hoolawensis,  the  only  plant  thought  to  be  peculiar  to  Kahoolawe,  was  found  by 
the  writer  on  the  lava  fields  of  Auahi  on  the  southern  slopes  of  Mt.  Ilaleakala, 
Maui.  Most  of  the  land  on  this  island  has  no  soil,  all  having  been  blown  into  the 
sea  by  the  wind,  after  it  had  been  robbed  of  its  vegetation  by  cattle,  sheep,  and 
goats,  with  which  the  island  was  overstocked.  The  result  is  that  there  is  nothing 
left  but  pure  hard-pan,  several  feet  thickness  of  soil  having  been  blown  away. 
Even  now  on  a  windy  day  the  island  is  not  visible,  as  it  is  enshrouded  in  a  cloud 
of  red  dirt  which,  when  the  south  wind  prevails  is  carried  across  the  isthmus  of 
the  Island  of  Maui,  to  be  deposited  on  the  already  fertile  sngar  cane  fields. 

The  Island  of  Niihau  is  in  a  similar  state,  though  is  not  as  eroded  as  Kahoo- 
lawe. The  native  vegetation  of  this  small  island  has,  however,  disappeared. 
Aeacia  famesiana  and  Prosopis  juUflora  (K'mive  or  Algaroba)  have  been  planted 
on  the  lowlands. 

In  this  rather  lengthy  introduction,  the  writer  Iihs  fried  to  give  a  more  or 
less  detailed  description  of  the  various  interesting  botanical  regions  of  this  island 
group.  The  present  paper  by  no  means,  claims  to  be  the  result  of  an  ecological 
study,  but  a  mere  foundation  for  such  work,  which  undoubtedly  will  have  to 
follow.  The  whole  of  the  introduction  is  devoted  to  the  floral  aspects  of  this  in- 
teresting island  group,  and  is  merely  Horistie  work  with  here  and  there  an  at- 
tempt to  explain  some  of  the  ecological  features. 

The  writer  has  had  occasion,  as  Botanist  of  the  Board  of  Agriculture  and 
Forestry  and  of  the  College  of  Hawaii,  to  visit  all  the  islands  of  the  group,  each 
several  times  at  the  various  seasons  during  five  years,  making  a  thorough  botanical 
survey  of  each  island,  some  of  the  results  of  which  are  herewith  published. 

Note:— All  plants  mentioreil  in  tliis  intru.luctior  iis  new  to  science  (trecu  explutle.i)  are 
briefly  ilescribeiJ  in  the  appcniliji.  AJ)  new  trees  iiiciitioiied  are  dcseribcil  in  their  respective 
piaces  according  to  the  natural  system  of  classification. 
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EMBRYOPHYTA    ASIPHONO- 
GAMA 

CRYPTOGAMIA 

Plants  not  bearing  true  flowers— that  is,  having  no  stamens  nor  ovules  and 
never  producing  seeds  containing  an  embryo. 

Pteridophyta. 

FILICEIS  (Ferns) 

Sporangia  minute,  placed  on  the  margin  or  under-siirface  of  the  leaf  or  frond, 
rarely  somewhat  larger  and  arranged  in  spikes  or  panicles.  Spores  all  of  one 
kind. 

cyathe:ace:ae 

The  Cyatheaeeae  are  mainly  tropical,  and  are  distributed  over  the  old  and 
new  world  more  or  less  evenly.  The  family  ia  restricted  to  loeahties  with  a  very 
moist  and  uniform  climate.  They  are  found  rarely  in  areas  with  a  precipitation 
of  less  than  100  cm.  annually.  Against  temperature  they  are  more  or  less  inde- 
pendent, as  they  still  thrive  prolifically  in  regions  where  mild  frosts  occur,  as, 
for  example,  in  Tasmania.  With  the  appearance  of  this  family  in  the  Stewart 
Island  of  New  Zealand,  it  has  reached  the  border  land  of  the  Polar  region. 

CIBOTIUM  Kaulf. 

Pinonia  Gaud.,  Dicksoniae  sp.  autt.,  Hk.,  Bk. 

Sori  globose  at  tbe  apex  of  a  vein,  marginal,  enclosed  in  a  prominent  coriaceous, 
deeply  2-valved  involucre,  the  outer  box-shaped  valve  proceeding  from  the  margin  of  the 
segment,  but  being  of  different  texture.  Sporangia  stipitate.  Annulus  with  a  stomium 
consisting  of  thin  walled  cells,  which  can  easily  be  distingiiished  from  those  of  the  walls 
of  the  sporangium. — Tree  ferns  with  very  large  leaves,  which  are  usually  tripinnate,  the 
last  pinnae  with  linear  oblong  segments. 

The  distribution  of  the  six  or  eight  existing  species,  which  seem  to  be  very 
closely  related,  is  very  remarkable.  C.  guatemalense  and  C.  Wendlandi  occur 
in  Guatemala,  as  well  as  C.  Schiedei  in  South  Mexico  and  Guatemala,  in  culti- 
vation for  a  long  time.  C,  Barometz  occurs  in  the  monsoon  districts  of  East 
Asia ;  another  subspecies  (C.  Cumingi)  is  endemic  in  the  Philippine  ] 
while  three  are  peculiar  to  the  Hawaiian  Islands. 
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KKy  TO  THE  Srp^ClES. 

Stijies  tiiberciiliite,  and  tlotlied  witL  long  blackish -brown  hairs C.  Menaiesii 

Stijips  smootli  and  glabrous  in  the  upper  portion .      C.  Chaniiasoi 

Cibotium  Menzi«sti  Hook. 
Hapu  Hi  or  Heii. 
(Plates  ''8    2*)  ) 

CIBOTIUM  MENZIESII  H     k    Spec    PI    I    (]S48)   S4    t      J      —Bt  !■       I     S    C    I 

Ih  -J)  11    M     u    Iro      An    Aead    VII     (lS(j  )      ]     —lib      1      H  si 

18t)8)  j46      Heller   a  M  nnes.  Bot   St  d   IX   (189  )       b      I  els   n  Fngl   et  Prantf 

Pflztam    I    4    (l^O")   1   1  — ChrstenB    Jole^  Fl     (19   !)    1«3 —Robinson         B  1 

Torr    Bot    CI    39     (1912)    243— C    pruinatum   Metten   et   K  1  n     n    L  n  aea    36 

(]8b9)  150— Diksonla  MenzieBU  Hook    et  Bak    b\u    (J8(!B)  i<i  et  II  el      IS  4) 

49  —Del  Cist  III  Fl  Ins   Mar  Pae  VII  (isg")  3  0 

Sties  green    stout    w  tl    a     entnl  anl  two  lateral  f  rrons    t  berealate  and   s  igjc 

at  the  base  with  a  straight  sh  and  long  brown  sh  j  ellow  glossy  ;    I     wl  ich  el  anges  higl  er 

ui     nto   it  ff  long  black    h  hair    and  as  s  ch  often   co  era  the  ent  re  st  pes     frond   w  th 

st  jes  ]*<  to  3G  dn    or  more  long  and  9  to  15  dn  or      ore  broal    ijran  lal  oblong   cor  aoe 

«  s    nakel     nderneati    or  bo    et  nes  witl    mil  ute  f  rfuraeeo  s  dots    tl  e  r  a  I  s  asiero  a 

w  th   scatter  ng  tul  erelea     i  nnae   with  a   st  pe   ot   25   to   "J      n        oblong    4  5   to   7  5  (In 

]  ng    bear  ng  18  to  24  pars  of  free  p  nnules  tes  del  the  ]  nnat  fid   a]  ex        ost  pmn   les 

si  ortl     at  (  tate    1  near  lanceolate    acute    e  t   half  va      or      ore    often   to  tl  e  rhaeh  s   nt 

the  base        to  oblong  rounded  or  ent  re  segn  ents    wh    1    are  sei  arat  A  I  y  bro   1  b  n   sea 

e  nlets     erj   pron   nent    simple  or  forked    Bor    8  to  14  on  a  lobe    al  o  fr    g  ng  the  a  n  s 

Jnvol    corneo  s    large   a  1  ttle  n  ore  than  1  mm  to     earlj   3  n       in  w  dtl     t  e  onter     -»1   e 

fom  cate  aul  large   the    nner  flat  and  narrower 

(ibot  um  Meitates  or  Hapu  Ii  of  the  nativt^  is  the  n  st  etateh  tree  fern 
of  the  Hawaiiin  forests  Nowhere  in  the  islands  loes  th  s  1  nndson  e  fern  reaeh 
such  a  wonderful  development  as  on  IIa«ai  n  the  forests  of  Puna  JIilo  and 
especially  in  the  KohiU  mo  mtains  In  the  diitr  et  of  Piinhii  on  the  \ind 
ward  slopes  of  Uaina  Kea  {138'3  feet)  the   vnter  saw  the  b  „gest  spec  mens 

The  fibrous  trunks  of  these  immense  ferns  have  often  a  diameter  of  three 
feet  and  reach  a  height  of  about  24  feet  or  so,  not  including  the  almost  erect 
fronds,  which  measure  occasionally  more  than  12  feet,  givinf;  it  a  total  height 
of  sometimes  36  feet.  Thanks  to  the  hardiness  of  these  ferns,  they  were  and  are 
able  to  withstand  attacks  from  cattle,  and  even  when  uprooted  by  wild  pigs,  and 
laid  prostrate,  they  continue  to  grow. 

Nothing  is  more  iMtautifnl  than  a  stand  of  pure  Ohia  forest  with  trees  of 
about  80  feet  in  height,  when  growing  together  with  this  beautiful  fern,  which 
forms  the  dense  undergrowth.  Their  bright-green  fronds  produce  a  pleasing 
contrast  to  the  rather  grayish  Ohia  leliva  trees,  which  contrast  is  enhanced  when 
the  latter  are  displaying  their  beautiful  red  blossoms.  Such  a  forest,  when  not 
in  the  vicinity  of  human  dwellings,  is  inhabited  by  native  birds  of  all  colors,  red 
(the  liwi),  however,  predominating.  These  birds  feed  on  the  pollen  of  the  Ohia 
flowers,  and  can  be  seen  in  great  numbers,  often  sitting  on  the  bright-green 
fronds  of  the  majestic  tree  ferns. 

The  Hapu  Hi  occurs,  however,  on  all  the  islands  at  an  elevation  of  from  2000 
to  6000  feet  and  perhaps  higher.  Ordinarily  the  trunks  are  not  taller  than  8 
feet  or  so,  but,  as  already  mentioned,  the  fern  reaches  its  best  development  on 
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the  Island  of  Hawaii  The  woi>l  or  piihi  of  this  fern  is  nell  as  of  the  t\i  i  othtr 
species,  was  used  in  stuffing  pilkus  etc  ind  the  trees  nere  rutUIessU  cut  do\ui 
by  the  puhi  gatherers  in  uider  to  get  tasily  at  the  wool  Since  the  puhi  is  no 
longer  in  demand  and  a%  hardh  an>  is  being  gathered  at  present  the  ferns 
have  begun  to  thri\  e  auain  and  fine  specimens  can  be  met  w  ith  m  all  the  Ha- 
waiian rain  forests 

It  might  be  of  mteiest  to  ri-mark  that  the  Ohia  Iclnca  (Metrosidcios  poly- 
morpha)  is  a  close  a&soeiate  of  the  Huptt  hi  Both  the  hm  md  the  tree  nie 
often  found  growing  together  to  such  an  extent  thit  it  is  difficult  to  distinguish 
the  tree  trunk  from  the  trunk  of  the  tern 

The  natives  ha\e  in  idea  thit  the  Hapu  In  tern  is  the  mother  of  the  Ol  a 
lelnin. 

The  seeds  of  the  Ohia  leJnta  often  germinate  in  the  crowns  of  the  tree  ferns, 
sending  down  their  roots  Hlong  the  very-  fibrous,  often  water-soal^ed  trmilv.  In 
time  the  fern  begins  to  die  and  the  Ohia  Icliua  is  left  standing  with  stilt  wxtts 
of  often  15  feet  or  more  in  height,  after  whieh  the  real  trunk  of  the  tree  cinti- 
mences.  Such  examples  are  very  numen>us  in  the  Ilinviuiati  forests,  juid  iiii- 
doiibtedly  led  the  Ilawaiians  to  the  belief  tli;it  tlic  trm'  fern  is  tlie  [liin-nt  of  tlic 
Ohia  lehua. 

Cibotium  Chamissoi   Kaulf. 

Hapu. 

(Plate  80,) 

CIBOTIUM  CHAMISSOI  Kaiilf.  Eniim.  Pil.  (1S24)  £30,  t.  1,  f.  14;— Spreng.  syst.  IV.  (1827) 

J27;— Presi  Teutam.   Pterid.   (1836)   69,  t.   11,  t.  8;—  Eudl.  Fl.  Suds.   (183(i)   no. 

ul2i— Hook.  Spec.  Fil.  I.  (1840)  83;— Eraelt.  Fil.  U.  S.  E.  E.  (1854)  279;— Moore 

Ind.    Fil.    (1857-62)  259;— H.    Manii.    J'roc,    Am.    Aead.    VH    (1867)    212;— Hbd. 

FJ.     Haw.    Isl.     (1888)     547;— Christ    Farnkr.     (1897)     316;— Heller    in    MinneB. 

Bot.      Stud.      I.       (1897)       776;— Diels      in      Engl,      et      Prantl.      Pflzfam,      I. 

4       (1902)       121;— CliristenB.      Ind.      Pil.       <1906)       183;- Robinson      in      Bull. 

Torr.  Bot.  CI.  39   (1912)  243.— C.  pminatum  Mett.  et  Kuhn  in  Linnaea  3G   (1869) 

150.— Dicksonia  Chamlasol  Hook,  et  Bak.  Synoiis.  Fil.  (1806)  50,  et  II.  ed.  (1874) 

50;— Hoolt.  Icon.  Plant.  XVII   (1886)   pi.  1003.— 0.  OtutralBSoni  Dei  Cast.   Ill,  Fl. 

Ins.   Mar.   Paeif.   VII    (1892)    356.— Pinonia  splendens  Gaud.   Ann.   Sci.   Nat.   Ill 

(1824)    507,   idem   Gen,   j),   96,   et   Bot.    Voy.   Uranie    (1820    title   page,   appeared 

1831)  3"0    t   "1 —Dicksonia  splendens  Dea\    Prodr    (IS")  31S— Dickaonia    '^  i  itl 

ei  K   Brown 

Stipea  l**  to  24   lin    brownish    siootli      lotliel    it  the  lis     nitli  a  pale  tawncoloiel 

lustreless  matted  or  cobwebby   pulu    f  irtnneeoiis  or  nakel  abo\e    frond  ]_  to  -i  dm  loi  g 

chartaeeou'f    the  unler  tace  green  or   lull  gl  iicoii=i  and  generallj   cohered  witl    i  pale  eob 

nebby  pubescence    lowest  pinnie  4  5  to  7  5  dm  long   with  24  to  28  pairs  of  pinnules   these 

shortly  stipitate    linear  lanceolate  135  to  T>  em  by  16  to  30  mm    acute    the  lower  ones 

cut  to  near  the  rhtehis  into  oblong    straightish    rather  obtui>e   segments  with   narrow 

sinuses   the  basal  segments  entire  ant  not  defleeteS    \enilet9  iittle  prominent    son  8  to  14 

to  ft  segment    the  miolucre  small  about  ]   mm  wide    ehirtaceoiis 

The  Hapu  which  is  of  much  smaller  stature  than  its  congener  the  Hapu  lit 
or  Hcii  is  one  of  the  most  common  tree  tt,rns  of  the  group  It  occasionalh  his 
1  trunk  of  16  or  more  feet  m  height  but  never  reaches  the  size  of  C  ibotmm 
MiHZiriii  Both  arc  h<we\er  found  growing  togtthir  and  ate  m<ist  numerous 
on  ITawiiii,  es|>eci;illy  in  the  forests  of  Puna  and  bHck  of  Tlilo.  Near  the  V"r)l(-ano 
Tldiise  pure  stands  of  these  two  species  can  be  found,  usually  associated  with 
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Cyatheaeeae. 

Metrosidcros  polymorpha  or  Ohia  leliua  of  the  natives.  Where  these  ferns  grow 
with  a  typical  Ohia  lehua  forest,  the  soil  is  usually  not  deeper  than  2  or  8  feet 
at  the  most,  below  which  we  find  the  arched  pahoehoe  lava. 

The  Ohia  lehua  is,  however,  not  their  only  associate.  In  the  older  forests  we 
find  them  growing  together  with  Cheirodeiidron.  Gaudichaudii  (Olapa),  Ilex 
sandwicensis,  Perrottetta  sandwicemis  (Ol&mea),  and  especially  with  Suttonia 
Lessertiaiia  (Kolea).  In  the  drier  or  semi-wet  forest  we  find  it  again  with  Aca- 
cia Koa  (Koa),  while  it  can  also  be  met  with  in  a  typical  xerophytic  forest,  but 
then  only  at  an  elevation  of  4000  feet  or  so,  and  not  at  all  common.  Only  a  few 
stragglers  can  be  found  scattered  in  these  interesting  dry  regions.  On  Oahu  the 
Tlapn  is  much  smaller  than  on  Hawaii  and  not  quite  as  common,  as  it  never 
forms  pure  stands  or  covers  large  tracts  of  land  as  is  the  case  on  Hawaii. 

On  the  Island  of  Kauai  occurs  a  variety  of  this  species  named  var.  ,}.  by 
Hillebrand,  which  differs  from  the  species  in  its  smaller  frond,  Avhieh  is  dull 
glaucous  underneath. 

The  young  stems  of  this  species  are  farinaceous,  and  used  to  be  eaten  by  the 
natives  in  times  of  scarcity.  They  are  baked  in  hot  ashes  and  are  then  quite 
palatable. 

The  tnmks  of  the  Hapu,  as  well  as  of  the  Hapu  Hi,  are  used  for  forest  trails, 
where  they  make  an  excellent  pathway  through  the  otherwise  hardly-penetrable 
swampy  jungles.  Portions  of  trunks,  when  used  for  fern  trails,  sprout  usually 
at  one  end,  forming  quite  a  handsome  hedge  of  young  fronds.  The  pulu  wool, 
which  densely  covers  the  base  of  the  leafstalks,  is  glossy  and  of  a  fine,  silky  tex- 
ture, and  was  used  together  with  that  of  the  Hapu  Hi  for  stuffing  pillows  and 
mattresses,  and  formed  a  regular  article  of  export  to  California.  According  to 
Hillebrand,  the  hairs  consist  of  a  single  series  of  flat,  thin-walled  cells  which 
break  readily  at  the  joints.     The  cells  are  shorter  in  Cibotium  Cliamissoi. 

Cibotium  glaucum  is  occasionally  found  with  the  other  two  species,  but  is 
rather  rare.  All  three  species  are  peculiar  to  the  Hawaiian  Islands,  outside  of 
which  they  have  not  been  recorded. 
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EMBRYOPHYTA  SIPHONOGAMA 

Angiospermae 

MONOCOTYLEDONEAE 

Embryo  with  only  one  (lotyknlon.  Stem  consisting  of  bundles  of  vascular 
fibres. 

PANDANACEAE 

The  family  Pandanaceae  is  peculiar  to  the  tropieal  regions  of  the  old  world, 
and  is  represented  in  America  by  the  Cyelanthaceae.  The  Pandanaceae  are 
especially  rich  in  the  Malayan  region,  in  Micronesia,  in  Madagascar,  Bourbon 
(Reunion)  and  Mauritius.  Little  is  known  about  the  distribution  of  this  family 
in  West  Africa.     The  Pandanaceae  are  related  to  the  Palms  and  Araceae. 

Here  in  Hawaii  we  have  two  species  of  two  different  genera  which  belong  to 
this  family.  One  is  the  well-known  Hala  or  Puhala  (Fandanus  odoratissimus) 
and  the  other,  the  climber  Freycineiia  Arnotti  or  Ic  ie.  Only  the  former  is  here 
considered,  being  the  only  arborescent  representative  of  this  family. 

PANDANUS     L. 

Erect  trees  or  shrubs  with  simple  or  variously  branched  stems,  mostly  with 
aerial  roots.    Never  climbers.     Inflorescence  often  of  immense  size. 

The  genus  Pandanus,  with  its  many  species,  is  so  far  little  known,  owing  to 
its  dioecious  character.  In  Hawaii  there  is  only  one  species  represented,  which 
;is  however  not  peculiar  to  the  islands,  as  it  extends  from  Hawaii  to  the  Sey- 
•ehelle  Islands  and  Arabia. 

In  German  New  Guinea  eleven  species  have  been  found  so  far,  six  of  which 
are  endemic. 

Fandanus  odoratissimus  L,  has  been  sunk  by  "Warburg  and  made  a  synonym 
of  P.  tectorius;  which  he  records  as  occurring  in  "Hawai. "  On  the  same  page 
he  creates  a  variety  y.  sandvicensis  from  the  Sandwich  Islands.  Prof.  War- 
burg evidently  regards  Hawai  and  the  Sandwich  Islands  as  two  different 
groups,  and  it  is  po^ible  that  his  variety  came  from  the  higher  levels,  whence, 
of  course,  it  would  differ  somewhat  from  the  tree  found  on  the  shores,  where 
they  are  exposed  to  the  salt  air;  while  the  higher  altitude  (1800  feet),  larger 
precipitation,  wind,  etc.,  would  undoubtedly  cause  some  differentiation,  which 
would  not,  however,  ^yar^ant  the  creation  of  a  new  variety.  On  the  strength  of 
this,  the  name  Fandanus  odoratissimus  is  here  retained.  The  genus  consists  of 
alMut  156  species. 
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Pamlanaceae. 
Pandanus  odoratissimus     L. 

Hala,  Piihala,  Lauhala,  or  Screw-pine. 

(Plate  31.) 

PANDANUS  ODORATISSIMUS  L.  f.  Suppl.   (1781)   424;— Forst.  PI.  eseuL   (1736)   38,  et 

Prodr.    (1786)    no.   368;— Endl.   PI.   Suds.    (1836)    no.   738;— Guillem.,   Zeph.   Tait. 

(1837)   No.  136;— Jardin,  Hist.  Nat,  lies  Marqu.,   (1858)   27; — Pancher  in  Cussent, 

Tahiti    (1860)    241;—   Nadeaud,   Enum.    (1873)    286;— Hbd.   PI.   Haw.   Isl.    (1888) 

453;— Del  Cast.  Hi.  Fl.  Ins.  Mar.  Pacif.  VII.  (1892)  324,  et  PI.  Polyn.  Frane.  (1893) 

232.^FandEiuii8  reius  Enmph.  Herti.  anib.  IV.   (1744)   140  t.  74; — H.  Mann  Proc. 

Am.  Acad.  VII  (1867)   204;-8eem.  PI.  Vit.  (1873)  281;— Wawra  in  Flora  (1875) 

24S. — PandanuB   tectoriiw   Sol.    Prin.    Fl.   Ibb.    Pacif.   Ined.    350; — Parkins    Draw. 

Tahiti   PI.   113   (ined.);— Warburg,  Pflzreieli.  IV.   9   (1900)   46,  fig.   13   F.   et   var. 

sandTicensls  W-arburg  1   c   p   4S 

Leaves  crowdei  it  the  en  Is  o(  tie  brimhes   dbri[th   narrowing  toward  the  ape\  into 

a  long  aiunen   (point)     pricl  Ij    at  the  mar|,ins  anl  keeled  nudnb    eornie     s     spadii  of 

mile  flowers  compound  pendulous    sjikei  seswle    supportel  hj    ier\    odoriteroiis   sjathes; 

stamens   ncemoaelv   fasciculated    the   filaments   shorter   than   the   column    anthers   linear, 

long   miicronate     s^nearpum   surrounled   by   3   sets   of   white   imbricate   leaf  like   bracts, 

ereet   globose     of  the  size   of  i  child  8   head   when   mature    ibout   50   to   80   dmpes   m   a 

svneariium    reddish  when  mature    each  ibout  4  to  10  cm  long    2  to  6  cm  Iroad    angiler, 

composed  of  5  to  12  cariels    the  flat  top  diMdel  bj   shillow  gioo\es  into  as  many  spaces 

as  there  are  iar].els    the  sessile  stigmis  at  first  obi  que  but  flnallj  apical   umforn 

The  PuJiaJa  ir  Hala  is  a  small  tree  reaching  the  height  of  15  to  20  feet  The 
trunk  IS  shjrt  md  branches  m  a  dichotomous  manner  having  many  aerial  roots 
abo^e  the  base  ind  also  troni  the  hranihes  The  bark  is  whitish  and  cohered 
with  priekli  lenticeK  In  the  female  tree  the  outer  Lortex  is  etieedingiy  hard, 
while  the  inner  pith  is  very  fibrous  and  soft.  In  the  male  mature  tree,  however, 
the  trunk  is  more  or  less  solid  throughout.  The  male  flowers,  which  are  called 
by  the  natives  Hinano  Hala,  are  very  fragrant,  and  are  pendulous  from  the  cen- 
ter of  the  leaf-whorls;  the  spadix  of  the  female  flowers  is  solitary,  globose,  and 
reaches  the  size  of  a  child's  head  when  mature,  and  is  orange-colored  to  red. 
The  leaves,  which  are  prickly  at  the  margins,  are  arranged  like  a  eorkscre^v, 
from  which  the  tree  derives  its  name. 

The  Puhala  is  most  common  on  the  windward  sides  of  all  the  islands,  inhabit- 
ing the  lowlands  from  sea-level  up  to  2000  feet.  It  is  most  common  on  the  coast 
of  Puna,  Hawaii,  and  also  on  the  northern  slope  of  Haleakala,  Maui,  where,  on 
the  flat  plateau  above  the  cliffs  between  Keanae,  Nahiku  and  Hana,  it  forms  a 
thick  forest  exclusive  of  everything  else.  It  is  the  landmark  of  the  lower  levels, 
and  is  often  found  with  the  Kukui  and  the  Koa  on  Oahu. 

aiany,  indeed,  are  the  uses  of  the  Puhala.  From  the  leaves  handsome  mats 
are  made,  while  the  wood  of  male  trees,  which  is  of  exquisite  beauty  and  exceed- 
ingly hard,  was  employed  for  many  purposes. 

The  orange-colored  seeds  are  strung  into  leis  together  with  the  fragrant 
leaves  of  the  Maile  (Gynopogon  oUviformis  Gaud.)  and  worn  by  men  and 
women  alike.  The  seeds,  after  having  become  dry.  were  used  as  brushes,  and 
with  the  fibrous  end  the  various  dyes  were  applied  onto  their  tapa  or  cloth.    In 
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Mauritius,  where  the  tree  is  plentiful,  tlie  liber  derived  from  the  leaves  is  used 
for  making  saeks  for  coffee,  sugar  and  grain;  the  roots  are  also  fibrous  and  are 
used  by  basket  makers  as  binding  material.  An  oil  is  obtained  by  distillin;^  the 
fragrant  bracts  of  the  male  flowers  and  is  called  Keora  in  India. 

The  natives  of  Burma  make  matting  sails,  by  sewing  together  the  leaves  of 
the  Hala;  the  very  fragrant  male  flowers  are  used  as  hair  decorations.  The 
etheric  oil  expressed  from  the  flowers  is  used  as  a  stimulant,  and  is  also  applied 
as  a  remedy  for  headaches  and  rheumatism.  The  seeds  are  used  in  India  as 
spools  for  twine. 

The  wood  of  the  female  trees  is  often  used,  after  the  removal  of  the  flbrous 
pith,  as  water  pipes  on  the  richly-wooded  volcanic  islands  of  South  Polynesia. 
The  native  name  in  Tahiti  is  Fara,  in  Viti  or  Fiji  Balawa  and  Vadra. 

The  Puhala  or  Lauhala  is  distributed  from  the  Seychelle  Islands  to  Arabia, 
all  over  the  South  Sea  Islands,  to  Guam  and  India.  It  is  called  Aggag  in  Guam, 
Pandan  or  Sabotan  in  the  Philippines,  and  Fala  or  Laufala  in  Samoa. 

In  India,  where  the  tree  is  cultivated,  female  trees  are  a  rare  oecurrenee, 
while  male  trees  are  common;  this  is  just  the  reverse  in  the  Hawaiian  Islands. 

PALMAE 

The  lamily  Palmae  is  characteristic  of  the  tropics.  It  is  distributed  over  the 
old  as  well  as  the  new  world,  and  finds  its  northern  boundary  in  the  south  of 
Spain,  South  Italy  and  Greece  to  the  southern  part  of  Asia  Minor,  and  from 
there  to  the  Himalayas,  South  China  and  to  the  most  southern  part  of  Japan. 
In  the  new  world  it  is  distributed  from  Southern  California  to  Arizona  and 
Mexico.  The  southern  boundary  of  the  Palms  of  the  old  world  describes  a 
circle  through  the  arid  interior  of  Africa  to  Madagascar,  Australia,  the  South 
Island  of  New  Zealand  and  through  the  Pacific  Islands,  inclnding  Hawaii.  In 
equatorial  Africa  the  family  is  poorer  in  species,  but  becomes  richer  in  the 
West  Indies,  Central  and  South  Brazil. 

This  order  consists  of  about  1000  species.  Of  interest,  so  far  as  Hawaii  is 
concerned,  is  the  Pacific  genus  Fritchardia,  which  is  represented  in  the  Ha- 
waiian Islands  by  ten  species.  Cocos  nucifera,  the  Niii  of  the  natives  or  coconut 
of  the  foreigner,  is,  of  course,  also  present,  but  is  too  common  to  be  described 
or  otherwise  mentioned. 

The  most  interesting  species  are  the  native  Pritchardias  or  Loulu  Palms,  aJl 
of  which  are  endemic  and  found  only  at  an  elevation  of  about  2000-3000  feet,  in 
the  wet  or  rain  forest  zone,  though  occasionally  Fr,  Gaudichaudi'i  occurs  near 
the  beach  and  often  at  1000  feet  elevation. 

PRITCHARDIA  Seem,  et  II.  Wendl. 
Flowers  hermaphrodite,  singly  on  tlie  brnnclies  of  the  paiiKle;  stamens  0,  connate 
at  the  base  into  a  cup;  ovary  three-lobed  with  a  single  style,  the  latter  tri-suk-ate  with 
3  minute  stigmas.  Drupe  dryish,  with  a  single  nut  or  eoceus,  the  pericarp  thin  fibrous, 
the  enilocarp  erustaceons.  Seeds  with  uniform  albumen,  and  embryo  at  the  base. — Tall 
trees   with   terminal,   fan-ahaped    palmatiaeet    leaves,   and   unarmed    p-'--'  — 
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Palmae. 

Here  in  Hawaii  only  2  species  of  Pritchardia  were  formerly  known  to  exist, 
namely:  Pr.  GaudichaudH  and  Pr.  Martii.  0.  Beeeari,  the  world's  authority 
on  Palms,  described  three  species  since  the  publication  of  Hillebrand's  Flora, 
based  on  the  latter's  herbarium  material. 

In  the  month  of  February,  1909,  the  writer  discovered  an  interesting  species, 
with  very  small  olive-shaped,  black,  shining  fruits,  which  was  named  by  Beeeari 
and  published  in  Webbia  Vol.  III.  137  as  Pr.  minor.  Since  then  the  writer  has 
carried  on  extensive  explorations  on  all  the  Islands  of  the  group  under  the 
auspices  of  the  Board  of  Agriculture  and  Forestry,  as  well  as  under  the  College 
of  Hawaii,  with  the  result  of  bringing  to  light  new  plants  of  many  families, 
among  which  the  Palmae  were  represented  by  four  new  species,  as  follows,  the 
first  discovered  by  G.  P.  Wilder:  Pr.  eriophom  Beec,  from  Halemanu,  Kauai; 
Pr.  arecina  Becc,  from  Honomanu,  Maui;  Pr.  Rockiana  Beec,  from  the  Puna- 
lun  Mts.,  Oahu;  and  Pr.  eriostachia,  from  the  slopes  of  Mauna  Loa,  Hawaii. 
This  brings  the  species  of  Hawaiian  Pritchardia  up  to  ten.  As  0.  Beeeari  re- 
marks in  a  letter  to  the  writer,  he  believes  that  other  species  of  Pritchardia  yet 
remain  to  be  discovered  in  these  Islands,  to  which  the  writer  cannot  but  agree. 

The  writer  has  held  back  the  manuscript  on  the  Palms,  as  he  had  hoped  to 
receive  Beeeari 's  publication  of  the  above-mentioned  new  species  in  Webbia 
Vol.  IV,  as  was  promised  by  him.  In  fact,  the  writer  cabled  to  Beeeari  in 
Florence,  Italy,  for  prompt  despatch  of  the  publication,  but  no  answer  has  been 
received.  It  is,  however,  hoped  that  the  publication  has  been  issued  before  this 
book  appears  off  the  press. 

In  order  to  have  this  book  on  the  native  trees  as  complete  as  possible,  it  was 
thought  advisable  to  include  all  the  species  of  palms  so  far  known  to  be 
natives  of  Hawaii,  and  brief  descriptions  are  given  of  the  new  ones  by  the 
writer,  giving  0.  Beeeari  credit  as  the  author  of  the  new  species. 

In  regard  to  the  usefulness  of  the  Lonlu  palms,  it  may  be  stated  that  excel- 
lent hats  are  made  from  the  young  fronds  by  the  natives.  This,  however,  has 
caused  much  havoc ;  the  present  generation,  being  more  or  less  afflicted  with  the 
hookworm,  finds  it  easier  to  cut  the  palms  down  rather  than  climb  them  for 
the  single  young  frond  necessary  for  a  hat.  The  Japanese  have  imitated  the 
natives,  and  consequently  many  beautiful  trees  are  being  destroyed. 

The  genus  Pritchardia,  which  consists  of  about  14  species,  is  represented  in 
Hawaii  by  10  species,  Of  the  remaining  four,  two  belong  to  Fiji  (Pr.  pacifica. 
also  cultivated  in  Honolulu,  and  /'*■.  Thuydonli)  and  two  to  the  Dangerous  Ar- 
chipela^'O,  on  the  Island  of  Pomotn. 

Pritchardia  Gaudichaudii  H.  Wendl. 
Lou  hi. 

PRITCHARDIA  GAUDICHAUDII  11.  Weiull.  in  Eonpl.  X  (1802)  l!)!i;— S«em.  Fl.  Vit. 
(IHiiH)  214;— li..  JIanii  hi  .lourii.  of  Bot.  VII.  (ISIJH)  17T;— O.  Bercftri  in  Mii- 
lesia  III.  (1K8S)  29.i.  tab.  XXXVITT.  fig.  11-13.— P.  Martii  (non  H.  Wendl.)  Hillelir. 
Fl.  Haw.  Isl.   (lesS)   450   (luo  mas.  parte).— Liviatona   (?)   aaudichaudit  Martins 
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Hist.    Nat.    Palm.    III.    (1836-50)    242    et    3]9.— Washingtonla    Oaudichaudil    O. 

Ktzp.   Rev.   Geo.   PI.   IX.    (ISUl)    73 7.— BupritcSardla   Gaudichaudli   0.   Ktze.   Rev. 

Gen.  PI.  HI.  2.  (18S8)  323, 
Canrlet  of  medium  height  1  5  to  2  m  3U  em  n  d  ameter  ^o  ng  fronds  sijuamose  under- 
neath, small  narrow  Hnceolate  attenudte  on  both  ends  v,  tli  scattered  silvery  pubescence, 
with  about  2  or  more  segments  connate  to  the  middle  "padiees  about  1  m/spathes  with 
a  scattered  glaucous  sc'iliness  sheathed  panicles  rather  short  erect  braachlets  sinuous, 
glabrous  flowers  alt etnatelj  distichous  caljx  tubular  c^mpanulate  sharply  3-dentate,  out- 
side eonspieuoush  striate  nervate  fruits  large  spherical  4  im  and  more  m  diameter,  the 
very  nimute  subsj  mmetrnalU  apicuHte  style  deciduous  from  the  cirpels  pericarp  fibrous- 
grumose   3  to  4  mm  thick   ei  docarp  osseous   1  mm    seeds  globose   embryo  subbasa I. 

This  species  ■was  discos erpd  b^  (jaiidichaud  probably  on  Oahii.  The  above 
description  is  a  translation  of  Beceari  s  Latin  description  as  published  in  Ma- 
lesia,  and  is  based  on  the  original  material.  He  says,  "For  the  description  of 
the  floriferons  spadix  HiUebrand's  specimens  secved  me,  and  as  I  have  said,  re- 
ferred Pr.  Martii  of  Hillebrand  to  Pr.  Gaudidiaudii.  The  fruits  which  I  at- 
tribute to  Pr.  Gaiidiehaudii  and  are  here  described  were  communicated  to  me 
from  Kew,  and  were  collected  by  Stephen  Spencer  in  the  year  1884  on  the  small 
island  off  Molokai  (a  small  rock  supposedly  cast  off  from  the  face  of  Waikolu 
cliff,  Molokai,  where  also  trees  of  HiUebrand's  second  species  grow,  by  him  re- 
ferred to  Pr.  Martii)." 

He  then  describes  in  detail  specimens  in  the  various  Herbaria,  as  fronds  to 
be  found  in  the  Herbarium  "Webb  at  Florence,  etc.  SufHce  it  to  say,  the  writer, 
according  to  Beecari,  to  whom  all  the  palm  material  was  submitted,  has  not  as 
yet  collected  Pr.  Gaudkhaudii  in  a  wild  state,  though  specimens  are  cultivated 
in  Honolulu. 

Pritchardia  Martii  H.  W'cndl. 
Loulii. 

PEITCHAEDIA  MARTII  H.  Wendl.  in  Bonplandia  X.  (1862)   IS9;— Seem.  Fl.  Vit    (1808) 

274;  H.  Mann  in  Journ.  of  Bot.  VII.  (]869)  177;— Hlbd.  Fl.  Haw.  Isl.   (1888)   4.51 

(tantum   quoad   Spec.   Lydg.  e  Niul).~0.  Beccarj  in  Malesia  III.   (1889)   297  tab. 

XXXVIII.   fig.   14,   13.— Llvistona   <f)   Martii  Gaud.   Bot.  Voy.  Bon.   (1844-52)   t. 

58-59;— Mart.  Nat.  Palm.  III.  (1836-50)  242  et  319.— WashtHiftonia  Martii  O.  Ktze, 

Rev.  Gen.  PI.  III.  2.  (1898)  323. 

Trunk  of  medium   height.     Petioles  unarmed,   ligule   rotundate,  leaf  pluri- radiate,   su- 

borbicular,   with   40   segments   connate   not   quite   to   the   middle,   coriaceous,   interineiUate 

threads  to  V3  bifid,  densely  covered  underneath  with  a  griseous-furfuraeeous  tomentum; 

fruit  elliptical,  the  albumen  in  the  ventral  part  not  ruminate,  testa  only  thickened;  fruit 

of  the  size  of  an  ordinary  plum  with  the  residuous  stigmas  at  tho  acute  vertex,  glabrous; 

fruit-flesh  about  4  mm  thick;  seeds  globose-elliptical,  testa  dusky,  shining,  thicker  in  the 

part  in  which  the  embryo  is  imbedded;  embryo  subbasal,  the  small  wart  produced,  conical, 

Gaudichaud  has  not  indicated  the  precise  location  where  he  collected  this 
species,  but  it  is  believed  to  have  come  from  Oahu.  Beecari  sa\s  that  he  him- 
self has  correctly  referred  to  Pr.  Martii  the  specimens  often  eited  by  liydgate; 
this  species  can  be  found  growing  at  Cape  Niu.  He  continues,  "Pritchardia 
Martii  is  in  all  probability  very  close  to  Pr,  Gaiidiehaudii,  but  can  be  distin- 
guished from  the  latter  above  al!  in  the  elliptical  fruits  and  not  globose  ones, 
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in  the  larger  dimension  of  all  parts,  in  the  calyx  which  is  more  distinctly  eam- 
panulate,  and  in  the  stj'le  which  siirpasses  the  nrceolate  androphore.  The 
flowers  are  a  little  larger,  very  attenuate  at  the  base  and  broader  at  the  mouth, 
striate-nervose. ' ' 

The  writer  has  never  collected  the  typical  Pr.  Martii,  which  undoubtedly  occurs 
on  Oahu.  In  the  Punahm  Mts.,  Oahn,  quite  a  number  of  native  palms  occur, 
some  of  which  may  have  to  be  referred  to  this  species. 

Pritchardia  lanigera  Becc. 

Louhi. 

[Plate  32.) 

PEITCHARDIA  LANIGEEA  Bece.  in  Malesia  III.   (3889)   298.  tnb.  XXXVITI.   fij;.   1-3.— 

Pr.  Gaudichaudii  (non  H.  Wendl.}  KM.  T'l.  Haw.  Isl.  (ISSS)  450  ex  partP.— Wash- 

Ingtonia  lanigera  O.  Ktae.  Hev.  Gen.  PI.  II.  (1891)  737. — EnpTitchaidla  lanigera 

O.  Ktze.  Eev.  PI.  III.  2,   (1898)   323. 

Spadix   long  peJiinenlate,   spatlies   7   to   8,   broadly   lani^eolate-oblonf!   with   aiiriciilate, 

densely  silvery -woolly  clasping  slieath,  rhacbys  lanate,  panicles  short  «otii|iact,  ovate-thyr- 

soideous   (12   to   15   em  long)   branchlets  densely  woolly  to  pilose,  erect-Bjireading,  short; 

flowers  somewliat  large,  calyx  ovate,  urceolate,  rounded  at  tlie  base,  not  striate  outside, 

apex   crowned   by  3   rather  short   eiliate  teeth;    eorolla-lobea   not  striate,   coriaceous;    the 

urceolate  androphore  as  long  as  the  calyx,  filaments  subulate,  erect  after  the  ejcpansion  of 

the  flower;  fruits  oblong  (rather  large!). 

This  species  oceiirs  on  the  Island  of  Hawaii  and  was  collected  first  by  Mr.  J. 
Lydgate.  It  was  again  collected  in  the  type  locality  by  the  writer  in  the  Kohala 
Mountains  above  Awini  at  an  elevation  of  3000  feet  in  the  dense  tropical  rain 
forest.     It  was  in  flower  only,  so  that  the  mature  fruits  remain  still  undescribed, 

Beceari  says:  "A  very  distinct  species,  and  uncompreheusibie  how  Hille- 
brand  could  confuse  it  with  Pr.  Gaudichaudii."  He  states  that  fruits  (as  de- 
scribed above)  were  attached  to  the  sheet  in  a  separate  envelope;  he,  however, 
believes  for  some  reason  that  they  do  not  belong  to  Pr.  lanigera,  and  it  is  therefore 
wise  to  restrict  the  speciflc  distinction  to  the  floriferons  spadix.  Specimens  of 
this  species,  together  with  other  palm  material,  were  forward  to  0.  Beceari,  who 
pronounced  No.  8820  in  the  College  of  Hawaii  Herbarium  the  typical  Pritchardia 
lanigera. 

Pritchardia  Hillebrandi    Hccc. 
Loiilw. 

PRITCHARDIA    HILLEBRANDI   Beec      n    Malesin   ITT.    (188!>)    292    tab.   XXXVIIl    fig, 

4  1     -Pr    Gaudichaudu   (non   H    Wendl.)    Hbd.   Fl.   Haw.   Tsl.    (1S8H)    m)    (excl. 

Rl  p  K  1    ia  r  Ige  et  e  B  rd  Islanl)  — Washlngtonia  Hillebrandi  O.  Ktze.  Rev. 

Ten    11    II     (]•<   1)     i    —Emirltcliardia  Hillebrandi  O.  Ktze.  Rev.  Oen.   P.  ITI.  2. 

(1S98)  3  3 
Caudes  6  to  7  m  h  gh  30  c  i  d  imeter  letiole  00  to  90  cm  long,  limb  suborbicular 
Imtoljin  iilai  eter  woolb  f  Tt  raceo  s  underneath  to  one-third  divided  into  60  acute 
bifld  seg  nenta  apad  ces  '50  to  60  en  long  pani  le  glabroua,  diffuse,  thyrso id-ovate,  inferior 
branches  a  n  pie  or  di  del  to  7  to  8  f  rcate  branchleta,  aupeiior  ones  simple;  flowers 
oblong  ai  late  cai  x  cil  ndr  cal  tululir  or  sn  be  a  mpanu  lately-dilated  at  the  apex,  trun- 
cate at  the  base  not  str  ate  ner  one  outs  de  the  urceolate  androphore  shortly  exserted,  fila- 
ments erect  or  sireil  g  fr  ti  glohoae  o  ate  symmetrical,  20  to  22  mm  long,  17  to  13 
mm  wde   seel-!  globo  e    11  to  !  n   1  irr  eter.     (Descript.  ex  Rcec.) 
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Beceari  in  his  notes  following  the  description  says':  "According  to  Ilille- 
brand  this  palm  seems  to  appear  to  grow  spontaneously  in  the  Hawaiian  Islands 
upon  cliffs  of  the  northern  coast  of  Molokai,  but  is  also  frequently  cultivated 
on  the  other  islands.     (Native  name  Lmilu  lelo.)" 

He  continues  as  follows:  "I  have  not  seen  fronds  which  could  be  referred 
with  certainty  to  this  species.  Therefore  their  characters,  as  well  as  relative 
indications  of  the  trunk,  I  have  taken  from  Hillebrand's  description 

"The  spadices  examined  by  me  measure  all  together  55  cm,  of  which  23  cm 
fall  to  the  peduncle,  but  of  this,  probably  there  is  a  small  portion  missing, 
the  one  at  hand  is  slightly  comprised  and  fugaciously  pubescent  The  panicle 
is  rather  diffuse,  as  a  whole  ovate — thyrsoid,  a  little  unlaterally  incurved  Of 
tbe  spathes  there  ought  to  be  five  (Hillebr.),  but  of  the  mentioned  specimen  the 
first  portion  of  the  peduncular  part  is  missing." 

This  species  was  not  collected  by  the  writer,  but  numeroiois  palms  were  ob- 
served growing  on  the  cliffs  of  Wailau,  Molokai,  near  the  sea,  which  probably 
belong  to  this  species. 

Pritchardta  remota   Becc. 
Louht. 

PEITCHAEDIA  EEMOTA  Becc.   in  Malesia  III.   (1889)    294.— Pr.   aaudichaudit   (non   H. 

Wendl).  Hillebr.  Fl.  Haw.  Isl.  (1888)  450  (partim). — Washingtonia  remota  O.  Ktze. 

Rev.  Gen.  PI.  II.  (1891)  737.— Euptltcliardia  remota  0.  Ktze.  -Rev.  Gen.  PI.  ITT.  2. 

(1898)    323. 
Spadii  more  ample  than  in  Pr.  Gaudiehaudii,  inferior  brandies  divided  into  numerous 
simple  suhsplrally  disposed  sinuous  'brancblets,  calyx  sharply  3-dentate. 

Hillebrand  writes  (p.  451)  that  this  palm  covers  a  part  of  Bird  Island,  a  small 
volcanic  rock  400  miles  N.  E.  of  Kauai,  and  also  writes  that  seeds  were  brought 
to  Honolulu  in  the  year  1858  by  the  late  Dr.  Booke,  and  that  the  palm  is  supposed 
to  grow  in  the  Palace  court. 

Beceari  says  that  the  above  description  was  drawn  from  a  fioriferous  spadix 
sent  to  Kew  by  Hillebrand. 

This  palm  is  not  known  to  the  writer,  but  on  Laysan  Island  Prof.  Bryan  saw 
a  single  palm  with  a  short  trunk  which  is  probably  Beceari 's  Pr.  remota. 

Pritchardia  minor  Becc. 
Loulu. 
PKITCHARDIA  MINOR  Beceari  Webbia  III.   (1910)   137. 

Under  the  above  name,  0.  Beceari  published  a  species  of  Pritchardia  which 
was  collected  by  the  writer  back  of  Halemanu  in  the  swampy  forest  near  Alakai 
swamp.  Only  mature  fruits  were  collected  by  the  writer,  as  the  palm  was 
then  not  in  flower  and  only  a  single  panicle  with  old  fruits  had  remained  on 
the  tree.     The  seeds  were  taken  to  Honolulu  and  were  sent  to  Dr.  Francesci  of 


"  Translated  from  the  original. 


,  Google 


Palmae, 

Santa  Barbara,  California,  by  the  Government  Nuraerynian  of  the  Board  of 
Agriculture  and  Forestry,  without  the  knowledge  of  the  writer.  Dr.  Francesci 
forwarded  the  seeds  to  0-  Beccari,  on  which  the  above  species  was  based;  from 
where  and  whom  Beccari  received  the  description  of  flowers,  leaves,  etc.,  is  a 
mystery,  as  no  one  but  the  writer  had  ever  collected  that  species  and  only  the 
seeds  at  that.  The  description  as  given  in  Wehbia  III,  pi.  137,  is  therefore 
apocryphal  and  entirely  unreliable. 

Mr.  Gerrit  P.  "Wilder,  while  on  an  excursion  to  Halemanu,  Kauai,  was  re- 
quested by  the  writer  again  to  collect  Pr.  minor,  as  flowers,  leaves,  etc.,  were 
wanted.  On  May  11th  Mr.  Wilder  sent  a  box  of  specimens  of  a  palm,  which 
was,  however,  not  the  desired  Pr.  minor,  but  a  new  species  named  since  by  Beecari 
Pr.  eriophora  sp.  nov.  The  Pr.  minor  was  again  collected  by  the  writer  on 
Kauai  in  the  forests  of  Kaholuamano  in  October,  1911,  differing,  however,  some- 
what from  the  one  found  at  Halemanu.  The  palm  from  the  latter  place  has  a 
slender  stem  and  is  quite  tall,  20-30  feet  in  height,  with  a  trunk  of  about  10  cm 
in  diameter;  the  leaves  are  small  and  pubescent  or  woolly  underneath;  the  fruits 
are  of  the  size  of  a  small,  black,  ripe  olive,  and  are  covered  with  a  black  glossy 
pericarp.  The  specimens  from  Kaholuamano  agree  well  with  the  writer's  notes 
of  the  palm  from  Halemanu,  with  the  exception  of  its  general  appearance ;  the 
trunk  is  shorter  and  thicker  and  the  whole  palm  has  not  the  slender  aspect  of  that 
from  Halemanu.  No  type  exists  of  Pr,  minor,  except  the  seeds  now  in  Beeeari's 
possession. 

Pritchardia  eriophora  Becc. 
Loiilu. 

PEITCHARDIA  EBIOPHOEA  Bccc.  in  Webbla  IV.  p.   f 

A  tall  slender  palm  12  m  or  more  high  with  a  slender  trunk;  leavea  small  on  short 
petioles  which  are  densely  covered  with  a  matted  light  brown  wool;  spadices  short;  panicles 
short,  the  branches  almost  hidden  by  the  thick  matted  woo!  which  unites  the  branehlets 
almost  into  a  compact  mass  as  if  covered  with  cotton;  fruits  very  small,  12  to  lo  mm  long, 
8  to  10  mm  wide,  blaelt,  shining. 

This  Species  was  discovered  by  Mr.  Gerrit  P.  Wilder  in  the  forest-swamps  of 
Halemanu,  Kauai,  and  specimens  were  sent  to  the  writer  by  him  in  May,  1911. 
It  is  an  exceedingly  interesting  species  and  quite  unique  among  Hawaiian  Prit- 
chardias.  It  is,  however,  close  to  Pr.  minor,  from  the  same  island.  None  of  the 
palms  so  far  found  on  Kauai  have  as  large  fruits  as  those  found  on  the  other 
islands  of  the  Hawaiian  group,  another  incident  showing  the  great  difference  of 
species  on  Kauai  from  those  of  the  geologically  younger  islands.  The  co-type 
is  no.  8846  in  the  College  of  Hawaii  Herbarium. 

Pritchardia   Rockiana   Becc. 
Loulu. 
PKITCHAEDIA  BOCKIANA  Bece.  in  Webbia  IV.  p.   ! 

A  small  tree  5  m  high,  trunk  3  dm  in  diameter,  and  of  a  gray  color;  leaves  large, 
glabrous  above  but  furfuraceous  and  lighter  coloreil  underneath;  pnnicle  open  and  apreltd- 
ing,  freely  branching,  snbglabrous;   fruits  large,  obovate. 
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Specimens  of  this  species  were  collected  by  the  writer  in  the  Punahiii  Mts., 
)ahii,  in  August,  1911,  and  were  sent  to  0.  Beeeari,  together  with  other  speci- 
lens  of  Pritehardia  from  various  islands  of  the  Hawaiian  group,  all  of  which 
iroved  to  be  new,  including  the  species  in  question.  The  co-type  is  no,  8822  in 
he  College  of  Hawaii  Herbarium.  It  grows  in  the  rain  forests  of  the  Koolau 
ange,  Punaluu,  at  an  elevation  of  2500  feet.  Ail  four  species  are  here  only 
ery  briefly  described:    for  complete  descriptions  see  Webhia  Vol.  IV. 

Pritehardia  eriostachia  Becc. 
Louhi. 
(Plate  33.) 
RITCHARDIA  ERIOSTACHIA  Bece.  in   U'ebbia   IV.  p.    1 

A  small  tree  6  to  7  m  high,  with  a  gray  smooth  trunli  of  1I>  to  2(1  cm  in  diameter, 
etioles  of  leaves  6.5  to  10  Hm  long,  spadicea  over  il  m  long,  covered,  as  are  the  panicles 
nd  spathes,  with  a  dense  salmon-colored  wool;  panicles  very  small,  few  branched;  fruits 
liiptical-obovate,  about  4  em  long. 

This  exceedingly  interesting  species  was  also  discovered  by  the  writer.  It 
eeurs  on  the  southern  slopes  of  the  active  volcano  Mauna  Loa  on  Hawaii,  in 
lie  dense  rain  forests  of  Naalehu,  district  of  Kau,  at  an  elevation  of  3000  feet. 

Pritehardia  arecina   Becc. 
Loidu. 
RITCHARDIA  AEECINA  Becc.  in  Webbia  IV.  p.   ? 

A  tall  palm  10  m  or  more  high,  with  a  trunk  of  about  25  cm  in  diameter,  bark  some- 
what longitudinally  furrowed;  leaves  very  large  on  long  stout  broad  woolly  petioles; 
padices  over  1  m  long,  woolly,  panicle  short,  few-branched,  furfuraeeous;  fruits  large, 
vate  or  obovate,  5  cm  or  more  Jong. 

Only  two  clumps  of  this  species,  which  was  discovered  by  the  writer,  were 
ound  on  the  northern  slopes  of  Mt.  Ilaleakala  in  the  dense  swampy  forest  above 
lonomanu  gorge,  at  an  elevation  of  3000  feet.  One  single  tall  specimen  was 
Iso  observed  above  Nahiku  on  the  same  mountain  at  4000  feet  elevation  along  a 
tream  bed.  It  is  one  of  the  largest  species  nest  to  Fr.  lanigera,  of  the  Kohala 
Its.,  Hawaii,     Co-type  in  the  College  of  Hawaii  Herbarium  no.  8821. 
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LILIACEAE. 

The  family  Liliaceae  consists  of  about  2450  species,  and  is  distributed  all  over 
the  tropics  of  both  the  old  and  new  world  and  also  in  the  temperate  zone. 

Hawaii  is  extremely  poor  in  Liliaceae,  as  only  5  genera  with  8  species  can  be 
found.  Of  interest  here  is  the  arborescent  genus  Dracaena,  which  is  represented 
in  these  islands  by  a  single  species. 

DRACAENA  Vandelli. 
Periantli   whitisli   or   golden.       Ovules   ascending,   single   in   each   cell    of    tbe    ovary. 
Stigma  entire,  or  scarcely  diviilefi,  style  filiform.      Berry  3  to  1  seeded,  with  large  globose 
seeds   which   are   entire,   whitish   or   black   to   brown.      Trees   or   shrubs   without   stolons. 
Leaves  linear  lanceolate.     Inflorescence  a  terminal  foliaceous  pnniele. 

The  genus  Dracaena  consists  of  abont  50  species,  distributed  over  the  warmer 

regions  of  the  old  world.     Only  one  species,  Dracaena  aurea  (Halapepe)  is  found 

in  these  islands,  outside  of  which  it  has  not  been  recorded.     In  fact,  Dracaena 

aurea  is  the  only  representative  of  this  genus  in  Polynesia. 

Dracaena  aurea  H.  Mann. 

(Pbites  34,  35,  36.) 

Halapepe. 

DRACAENA  AUREA  H.  Mann  Proc.  Am.  Acad.  VIT  (1867)  207;— Wawra  in  Flora  (1875) 

244;— Hbd.  Fi.  Haw.  Isl.  (1888)  443;~DeI   Cast.  111.  PI.  Ins.  Mar.  Pae.  VII  (1S92) 

318;— Heller  PI.  Haw.  Isl.  (1897}  80(i.   Draco  aurea  O.  Ktie.  Kev.  Gen.  PI.  11  (ISHl) 

710. 

Leaves   sessile,   linear  ensiform,  with   entire   margins,   aenminate   at  tbe   apei,   broad 

at   the   base,  without   midrib;   panicles   terminal,   reeiirved,   pendulous,   about   6   dm   long, 

foliose  bracteate,  flowers  single  or  2  or  3  together  on  slender  pedicels;  jierianth  tubular, 

golden  yellow,  divided  to  one-tbird  into  linear-lanceolate  ereet  lobes;  stamens  inserted  at 

the  base  of  the  lobes  and  of  the  same  length  as  the  latter;  style  shortly  exserted;   berry 

bright  red  globose,  brownish  when  dry,   8   to   16  mm   in   diameter;   seed  generally   single, 

globose. 

The  Halapepe  reaches  a  height  of  25  to  35  feet  or  even  more  in  certain  locali- 
ties, and  has  a  straight  trunk  of  1  to  3  feet  in  diameter,and  is  freely  branching. 
The  branches,  which  are  densely  ridged  with  leaf-sears,  are  erect  and  stiff,  bear- 
ing at  their  ends  a  whorl  of  long  linear  sword-shaped  leaves. 

The  Halapepe  is  a  xerophyte;  that  is,  a  dry  district  loving  tree  or  plant.  It 
is  especially  common  on  the  aa  (roua:h)  lava  fields  on  all  the  islands  of  the 
group,  and  is  nsually  to  be  found  at  an  elevation  of  from  1000  to  2000  feet. 
The  golden  yellow  flowers,  which  are  arranged  in  long  drooping  terminal  pani- 
cles, appear  in  the  early  spring  in  the  drier  localities,  while  it  often  flowers 
during  the  summer  months  in  districts  with  more  rainfall. 

The  Halapepe  is  very  common  in  North  and  South  Kona,  Hawaii,  as  well  aa 
in  Kau,  in  the  district  Ililea,  On  the  Kiila  slopes  of  Maui  there  once  existed  a 
forest  of  this  tree,  the  remnants  of  which  can  still  be  seen.  "While  the  tree  is 
very  common  on  the  other  islands,  it  is  rather  scarce  on  Oahu,  and  not  unite  aa 
plentiful  on  Molokai  as  on  Kauai,  where  it  forms  almost  pure  stands  at  the 
bottom  of  the  cliffs  below  Kiiholuaniano,  near  Waimea. 
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Liliaceae. 

On  the  lava  fields  of  Aitahi,  on  the  southern  slope  ot*  Ilaleakala,  the  tree  ia 
most  numerous,  but  differs  in  many  regards  from  the  specimens  found  in  the 
forest  of  Makawao  on  the  same  mountain.  The  leaves  of  the  Auahi  specimens 
are  much  smaller  and  more  graceful. 

The  wood  of  the  Halapepe  is  white,  with  reddish  streaks,  and  is  extremely 
soft.  On  account  of  its  softness  it  was  used  by  the  natives  for  carving  their 
idols.  Certain  gods,  however,  were  carved,  each  from  a  particular  wood,  like 
the  goddess  Laka,  who  was  represented  on  the  altar  by  e  large  block  of  wood  of 
the  Lama  (Maba  sandwicensis)  tree. 

The  branches  of  the  Halapepe  were  used  by  the  natives  in  decorating  the 
kuaku  or  altar  of  the  goddess  Laka,  which  was  erected  in  the  kalau  or  hall  in 
which  the  hula  dances  were  performed,  Laka  having  been  the  patron  of  the 
sacred  Hula. 

Much  of  interest  in  regard  to  the  decoration  of  the  Halau  and  Kuaku  can  be 
found  in  Dr.  N,  B.  Emerson's  book,  "Unwritten  Literature  of  Hawaii." 
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DICOTYLEDONEAE. 
ULMACEIAE. 

The  family  Ulmaeeae  is  at  present  to  be  found  nearly  everywhere  in  the 
tropical  and  extra  tropical  regions,  thouffh  they  are  only  sparingly  represented  in 
the  western  part  of  North  America,  and  are  entirely  absent  in  the  prairie  re- 
gions as  well  as  in  the  Asiatic  and  African  deserts,  and  also  in  South  and  West 
Australia.  As  far  as  Hawaii  is  concerned,  the  genus  Trema  is  alone  of  interest. 
The  family  consists  of  13  genera,  with  about  117  species. 
TREMA  I-our. 
(Sponia  Comin.J 

Perigone  of  tie  male  flowera  5-,  rarely  4-parted,  as  many  stamens  as  segments.  Ovary 
sessile,  with  permanent  styles.  Drupe  small  ovoid  or  subglobose,  crowned  by  the  styles, 
and  enclosed  in  the  perigone.  Seeds  with  a  fleshy  albumen.  Emljryo  curved  or  spiral 
with  narrow  cotyledons.  Trees  or  shrubs  with  short  petioled,  triply  or  pinnately  nerved 
leaves,  and  subseasile  cymes;  monoecious  or  dioecious.     Tlowers  very  small. 

This  genus  consists  of  about  30  species,  which  are  all  closely  related,  and  occur 
in  the  tropics  of  the  old  and  new  world.  The  most  common  is  T.  amboinensis 
Blume,  which  occurs  in  subtropical  and  tropical  Asia  and  Australia  and  the 
Hawaiian  Islands. 

Trema  amboinensis  Blume. 
TBEMA  AMBOINENSIS   Blume   Miis.   Lugd.  Bot.   II   (J852)    63;— Del   Cast.   III.   PI.   Ins. 
Mar.   Pae.   VII   (1892)    294,   ,et   Fl.   Polyn.   Pr.    (1893)    190;— Engler   in    Engl,   et 
Prantl  Pflzfam.  Ill,  1   (1893)   65.— Celtis  ambolDenala  Willd.  Spec.  PI.  TV.   (1806) 
997;— Decaisne,   in    Brongn.,   Voy.   Coqu.    (1S38-29)    212,   t.   47.— Sponia   velntlna 
Planch,   in   Ann.   Sc,   Nat.   3,  ser.  X.    (1848)    327;— Seem.   PI.   Vit.    (1873)    235.— 
Sponia  amboinensis  Planch,  in  A.  DC.  Prodr.  XVII.   (1873)   199;— Hbd.  Fl,  Haw. 
Isl.  (1888)  405. 
Leaves   ovate   oblong,   cuspidate,  cordate   or   rounded   and   often   oblique   at  the  base, 
margins  serrate,  very  rough  above,  silky  tomentose  underneath  when   young;   cymes  witli 
male,  female  and   hermaphrodite   flowers,  shortly   pedunculate   or   subaessile;   male  flowers 
sparingly  pilose,  perigone  5-parted  to  the  base;  stamens  as  long  as  the  lobes;  ovary  obovate 
without  style;  female  flower  5-fid  to  the  middle;  ovary  S-celled;  drupe  ovoid,  pubernlous, 
little  fleshy. 

Trema  amboinensis,  which  has  no  Hawaiian  name  as  far  as  can  be  ascertained, 
is  a  small  tree,  20  to  30  feet  in  height,  whose  young  branches  are  covered  with 
a  soft  gray  pubescence.  As  has  already  been  remarked,  the  tree  is  not  peculiar 
to  Hawaii,  but  is  found  on  nearly  all  the  other  islands  of  the  Pacilic,  as,  for 
example,  in  Samoa,  Viti  (Fiji)  Tahiti  etc.,  where  the  tree  is  much  more  com- 
mon than  in  Hawaii  and  where  it  is  also  known  by  several  native  names.  In 
Hawaii  the  tree  has  so  fir  onh  bten  found  in  Manoa  Valley  and  on  the  northern 
slope  of  Kaala,  on  Oahn   and  also  at  Mapolehu,  on  the  island  of  Molokai. 

Parts  of  the  tree  are  used  medicmallj  mainly  for  their  purgative  properties, 
which  are  expressed  m  the  Samoan  names  Ho  and  ui-  the  most  common  name  by 
which  the  tree  is  known  m  Samoa  is  faiiut  and  on  Tutuila  the  name  U'ovah  is  in 
use.  The  name  fausoga  oceuis  also  m  ^amoa  for  this  particular  tree.  From  the 
bark  of  the  famii  or  fausoga  the  natives  manufacture  a  strong  fiber  which  they 
use  for  their  fish  nets. 
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MORACEAE. 

The  family  Moraceae  consists  of  55  genera  which  have  a  distribution  similar 
to  the  Urticaeeae ;  though  the  number  of  species  of  the  former  is  larger  in  tropical 
America.  The  family  is  closest  related  to  Ulmaceae,  but  can  be  distinguished 
from  them  very  easily  by  their  inflorescence.  It  is  less  allied  to  the  Urticaeeae. 
The  family  Moraceae  is  an  exceedingly  useful  one,  primarily  in  their  latex, 
which  contains  rubber  in  many  species ;  second,  in  their  fruits,  which  have  a  very 
pleasant  taste,  as  figs,  breadfruit,  etc.;  and,  third,  in  the  fiber,  which  is  used  for 
various  purposes. 

The  family  is  represented  in  the  Hawaiian  Islands  by  two  genera,  with  two 
widely-spread  species. 

KEY  TO  THE  GENERA. 

Flowers  dioecious  or  monoecious. 

Female  flowera  in  spikes 1.     PBeudomonis 

Flowers  monoecioiia. 

Female  flowers  on  a  globoae  receptacle 2.     Artocarpus 

PSEUDOMORUS   Bureau. 

Embryo  subglobose,  with  a  large,  curved  cotyledon,  w 
ones.  A  tree  or  slirub  with  entire  or  dentate  ieaves.  Fl 
female  inflorescence  short  cylindrical,  few  flowered. 

The  genus  Pseudomorus  consists  of  a  single  species  only,  which  is  of  wide  dis- 
tribution.    Originally  found  on  Norfolk  Island. 

Pseudomorus  Brunoniana  (Endl.)   Bureau. 
At  at. 

PSEUDOMORUS  BRUNONIANA  (Endl.)  Bureau,  in  Ann.  Se.  Nat.  5  ser.  XI.  (1869)  371 
et  in  DeOand.  Prodr.  XVTI.  (1873)  249;— Hbd.  Fl.  Haw.  Isl.  (1888)  405;— Del  Cast. 
HI.  Fl.  Ins.  Mar.  Paclf.  VII.  (1892)  296;— Engler  in  Engl,  et  Prantl  Pflzfam.  IT!.  1 

(1893)  72.— MoruB  Bnmoniana  Endl.  Atakta  Bot.  { )  t.  32.— Moms  pendullna 

Bauer  111.  PI.  Norfolk,  tab,  186,  ined.,  ct  in  Endl,  Prodr.  Fl.  Norfolk  (1S33)  no. 
84;— H.  Mann  Proc.  Am.  Acad.  (1867)  201. 
Leaves  distichous,  ovate -oblong  or  lanceolate,  acute,  sinuate  dentate,  rounded  or 
truncate  at  the  base,  thin  pale  shining,  glabrous  on  both  faces,  chartaceoua,  flowers 
monoecious;  male  spikes  in  the  upper  axil,  slender  7.5  to  10  cm  long  on  peduncles  of  about 
2  to  4  mm;  perigone  3  mm,  4-  rarely  3-parted;  stamens  4,  twice  as  long  as  the  perigone; 
pistil  obcordate,  naked;  female  spikes  shorter,  often  ovoid,  at  most  12  mm  long  by  8  mm 
broad,  with  few  drupes  when  mature,  ovary  ovoid,  peaked;  fruit  a  fleshy  drupe;  subglobose, 
6  to  8  mm,  2  horned  with  the  conical  style-bases. 

The  Aiai  is  a  milky  tree  or  shrub,  reaching  a  height  of  sometimes  40  feet.  It 
is  clothed  in  a  whitish  gray  bark  and  has  a  trunk  of  op  to  2  feet  in  diameter. 
The  leaf  resembles  somewhat  the  mulberry  at  first  appearance. 

The  Aiai  is  not  endemic  to  Hawaii,  but  is  also  found  on  Norfolk  Island  and 
in  Aiistralia.  In  the  Hawaiian  Islands  it  may  be  found  on  Lanai  in  the  gulches 
of  the  main  range  of  Haalelepakai,  at  an  elevation  of  2300  feet.  It  is  common 
on  the  island  of  Maui,  especially  in  the  dry  gulches  above  Makawao,  where  the 
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Moraeeae. 

writer  met  with  very  large  trees,  about  40  feet  high.  The  flowering  and  fruit- 
ing season  falls  during  the  summer  months,  and  trees  can  be  seen  loaded  with 
the  small  fruits  in  October.  At  Auahi,  southern  slopes  of  Haleakala,  in  the  dry 
forest,  it  is  again  not  uncommon  in  company  with  Ochrosia  sandwicensis,  Hider- 
oxylon  auahiense,  Pelea  multiflora,  etc.,  as  well  as  at  Ulupalakua  at  an  eleva- 
tion of  3000  feet,  and  at  Puuwaawaa,  Kona,  Hawaii.  It  also  inhabits  the  dry 
regions  of  Kauai,  Hawaii  and  Oahu,  on  the  latter  island  in  Wailupe  Valley  and 
in  the  Waianae  range. 

The  wood  of  the  Aiai  is  light  brown,  close-grained,  hard,  and  tough.  The  abor- 
iginals of  New  South  Wales  employed  the  wood  for  their  boomerangs.  When 
properly  dressed  and  polished  it  has  a  remarkable  resemblance  to  Oak.  A  well- 
seasoned  specimen  has  an  approximate  weight  of  56  pounds  per  cubic  foot.  It 
is  known  by  the  aboriginals  of  the  Richmond  and  Clarence  rivers  of  New  South 
Wales  as  "lifail"  or  "Legaidbie."'     By  the  whites  it  is  called  "Whalebone  tree." 

ARTOCARPUS  Forst. 
Pcrigoue  of  the  male  flowers  2  to  4  lobed,  with  only  one  Btameti;  perigone  of  the  fe- 
male flowers  tubular,  obovate,  or  linear;  style  with  apathutate  stigma,  rarely  2-3  fid. 
Seeds  without  albumen.  Embryo  straight  or  curved,  with  thick  fleshy  equal  or  unequal 
cotyledons.  Trees  with  large  coriaceous  leaves  which  are  either  entire  or  incised,  with 
deciduous  axillary  stipules,  and  single,  short  or  long  peduneled  infloroscenees.  Flowers 
monoecious,  OQ  globose  or  elnb-shaped  often  elongate  receptacles. 

The  genus  Artocarpus  consists  of  about  40  species  distributed  from  Ceylon 
through  the  Indian  Archipelago  to  China.  Of  interest  is  Artocarpus  i/icisa,  the 
Ulu  of  the  natives  or  Breadfruit  tree,  which  is  indigenous  in  the  Sunda  Islands 
and  has  been  cultivated  for  ages  everywhere  in  the  tropics,  but  especially  on 
the  islands  of  the  Pacific. 

Artocarpus  incisa  Forst. 
Vlu,  Breadfruit. 
(Plate  37.) 
ABTOCARPUS  INCISA  Forst.  PL  eseul.  (1786)  23,  et  Icon.  (ined.  cf.  Seem.)  t.  2.50-252;— 
Endl.   Fl.    Suds.    (1836)    no.    882;— Guill.    Zeph.    Tait.    (1836-37)    172;— Trecul,   in 
Ann.  Sc.  Nat  3  aer.  VIII.  (1847)  110;— Paneher  in  Cuz,  Tahit.  (I860);— H.  Mann 
Proc.  Am,  Acad.   VII.   (1867)   201;- Seem.  Fl.  Vit.   (1873)   255;— Nadeaud,  Enum. 
PI.  Tah.   (1873)   n.  305;— Hbd.  Fl.  Haw.l8l.(1888)   407;— Engl,  in  Engl,  et  Prantl 
Pflzfam.  III.  1  (1888)  82  fig.  61;- Del  Cast.  111.  PI.  Ins.  Mar.  Pacif.  VIL  (1892) 
298,  et  Fl.  Polyn.  Franc.  (1893)  196;— Wilder  Fr.  Haw.  Isl.  (1911)  pp.  101-106,  pi. 
48-51.— Badflmachla  incUa  Thunb.  in  Vet.  Akad.  Handl.  Stockh.  38  (1776)  £53. 
Leaves   coriaceous,  pubescent,  3  dm  or  more  in  length,  oblong   in  outline,  pinnatifid, 
with  acute  or  obtuse  lobes;  stipules  2,  free,  very  large,  roiled  round  the  bud,  soon  caducous; 
male  flowers  on  thick  oblong,   female  flowers  on   large   globose  receptacles,  both   at  first 
covered  by  2  large  bracts;  male  perigone  of  2  divisions;  style  simple  or  2-3  fid. 

The  Vlu  or  Breadfruit  has  only  one  variety  in  the  Hawaiian  Islands,  but  has 
many  in  the  South  Seas  which  are  well  known  to  the  islanders  of  the  Pacific,  as, 
for  instance,  in  Samoa,  Fiji  and  Tahiti,  where  they  distinfmish  more  than  24 
snb-species  or  varieties,  each  one  having  its  native  name.  The  milky  sap  of  the 
tree  is  used  by  the  Hawaiians  for  bird  lime,  and  is  chewed  by  the  boys  and  girls 


1  Samoa, 
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Tlie  Vlu  has  accompanied  the  Polynesiiiiis  in  all  their  migTations  and  was 
planted  by  them  wherever  it  could  possibly  live.  Here  in  the  Hawaiian  Islands 
ive  can  find  the  Ulu  always  near  native  dwellings  or  in  the  valleys  and  ravines 
jf  the  low  lands,  near  by  forsaken  grass  huts  or  native  houses.  In  Hawaii  the 
Breadfruit  lias  not  played  a  very  important  part  in  the  household  of  the  abor- 
igines, as  it  did  with  their  relatives  in  the  South  Seas.  The  fruiting  season  in 
FTawaii  is  very  short,  being  from  June  to  August,  and  the  art  of  preserving  the 
fruit  as  is  done  in  the  Sonth  Seas  (as  will  be  explained  in  a  special  paragraph) 
ivaa  not  understood. 

The  Hawaiian  Ulu  never  bears  seeds,  and  is  therefore  cultivated  by  sucJters. 
The  fact  that  the  tree  does  not  bear  seed  is  sufficient  to  show  that  it  c<mld  not 
lave  been  found  here  originally,  but  must  have'  been  brought  here  with  the  ar- 
-ivals  of  that  race  which  we  now  call  Hawaiians.  The  seed-bearing  species  found 
n  the  islands  is  of  comparatively  recent  introduction  and  came  from  the  Caro- 
ines.  Since  then  the  Jack  fruit  (^1.  integrifoUa)  has  been  added  to  the  stock 
)f  cultivated  fruits. 

The  Vlu  often  reaches  a  very  large  size,  ranging  from  40  to  60  feet  or  more  in 
leight;  the  bark  of  the  trunk  is  smooth,  the  latter  often  2  feet  in  diameter.  It 
s  usually  found  together  with  the  Oltia  at  or  mountain  apple  {Jambosa  malac- 
•ensis)  and  the  KuMii.  The  wood  of  the  Vlu  was  used  in  the  construction  of 
loors  and  houses  and  for  the  bodies  of  canoes.  The  fruit  w^as  often  made  into 
I  delicious  poi,  and  the  root  was  used  medicinally  as  a  purgative. 

The  name  Vlu  occurs  again  in  Samoa,  though  also  known  by  24  other  names 
iesignating  the  various  sub-species;  the  most  common  in  use  are  uluea,  ului, 
ilufauluma'a  (meaning  many  seeded),  ulumanua,  etc. 

In  times  of  superabundance  of  breadfruit,  which  is  usually  from  January  to 
March  in  Samoa,  the  fruits  are  preserved.  They  are  thrown  into  a  hole  in  the 
;;ronnd  which  has  been  laid  out  with  banana  leaves.  Most  of  the  fruit  is  placed 
n  whole,  while  a  few  are  cut  up,  and  then  covered  with  leaves  and  buried.  These 
^reserves  are  very  useful  in  times  of  scarcity,  as  they  do  not  spoil  as  long  as 
hey  are  buried.  The  Vlu  preserve  is  known  as  Masi.  The  Tahitian  name  of 
;he  Breadfruit  is  Vru,  and  in  Fiji  Vto  and  Vto  sore.  For  references  of  similar 
lature  consult  Safford's  "Useful  Plants  of  Guam,"  p.  189,  and  Seem.  Flora  of 
Ei'iji,  p.  255. 

URTICACEAE. 

The  Urtieaceae  are  differentiated  from  the  Ulmaeeae  by  the  inflorescence  and 
nflexed  anthers,  and  from  the  Moraeeae  by  the  absence  of  laticiferous  vessels ; 
:he  only  exception  being  Ncraudia  and  Urera. 

The  family  Urtieaceae  is  only  sparingly  represented  outside  the  tropics,  es- 
pecially so  in  Europe.  The  family  consists  of  41  genera  with  about  500  species, 
jf  which  33  per  cent,  are  to  be  found  in  the  new  world,  and  perhaps  as  many 
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in  Asia  and  the  Indian  archipelago;  about  14  per  cent,  in  Africa,  14  per  cent,  in 
Oceanic  Islands  and  only  3  to  4  per  cent,  in  Europe.  In  the  Hawaiian  Islands 
the  family  is  represented  by  9  genera,  of  which  two  only  are  endemic  (Neraudia 
and  Touchardia).  Two  genera,  Pipturus  and  Urera,  however,  have  arborescent 
species  only.  The  usefulness  of  the  Urtieaceae  is  mainly  in  the  long  and  very 
strong  fiber  which  is  obtained  from  the  bark  of  some  species.  The  fibre  of  the 
Hawaiian  Oloiia  (Touchardia  UttifoUa)  is  one  of  the  strongest  in  the  world. 

KEY  TO  THE  GENERA. 

Urereae.      Peri^one  of  the  female  flowers  four  parted  or  four  lobed. 
I'lowera  in  «ymes. 

Oj'ineB  divaricately  dichotomoua,  corymbose,  aelieue  covered  bj-  tlie  flosliy 

perigone .- 1.    Urera 

Boehmerleae.      Perigone  of  the  female  flowers  tubular,  free. 
Flowerg  in  axillary  clusters. 

Female  flowers  on  a  globose  receptacle,  the  perigone  dry  witli  fruit.     2.     Pipturus 

URERA  Gaud, 


Perigone  of  the  male  flower  4-5  parted,  stamens  4-5,  and  a  globose  or  cupshaped  rudi- 
mentary ovary.  Female  flower  with  equally  large,  or  smaller  outer  segments.  Stigma 
glohose-penieillate  or  cylindrical,  snbseasile.  Achenes  encloaed  in  the  fleshy  perigone. 
Seeds  with  scanty  albumen. — Trees  or  shrubs  with  alternate  leaves,  and  punctiformous  to 
elongate,  in  (he  Hawaiian  species  ovate- elongate  cyatolithes,  flowers  in  dichotomoiis  or 
irregularly  branching,  loose  cymes  or  corymbs. 

The  genus  Urera  consists  of  about  22  species  distributed  over  the  tropics  of 
America  and  Africa  and  the  islands  of  the  Pacific.  In  the  Hawaiian  Islands  we 
have  only  two  species  with  several  varieties,  both  species  being  peenliar  to  the 
islands,  outside  of  which  they  have  not  been  found.  The  native  name  for  both 
species  is  Opulie. 

Urera    Sandvicensis    Wedd. 

Opuhe. 

(Plates  38,  39,  40.) 

UKBRA  SANDVICENSIS  Wedd.  in  Ann.  Sci.  Nat.  ser.  3.  XVin  (1833)  177,— et  in  DO. 

Prodr.  XVI    (1869)   Sect.   I.  92;— H,   Mann   Proc.   Am.   Acad.   VII    (1867)    200;— 

Tlbd.  Fi.  flaw.  Isl.   (1888)   410  inclua.  var.  ^.;— Del  Cast.  III.  PI.  Ins.  Mar.  Pac. 

VII  (1892)  299.— VUlebrunea  crennlaU  Gaud.  Bot.  Voy.  Bonite  (1844-53)  t.  92. 

Leaves  oblong,  IS  to  20  cm  x  7  to  9  cm,  on  petioles  of  3  to  5  em,  acuminate,  moderately 

ell  ipti  CO -contracting  but   more  or  less  obtuse   at  the  base,   wavy   crenulate   m   the   upper, 

eutire  in  the  lower  portion,  chartaeeous,  or  thick  somewhat  fleshy,  pale  underneath,  either 

glabrous   or   pubescent   along  the   veins   and   midrib,   veins   impressed   in   fresh   specimens, 

peoninerved,  with  12  to  15  strong  nerves  on  either  side,  all  parallel,  straight,  the  lowest 

equally  long  or  often  longer  (not  shortest  as  given  in  Hillebrand  's  Flora) ;  8tii)Ules  lani-eo- 

late  about  4  cm;  flowers  dioecious;  cymes  m  the  lower  axils,  often  rising  from  the  naked 

branch,   regularly  and   repeatedly  Uichotomous,   corymbiform,  5  to  8  era  in  diam.  with  a 

peduncle  of  about  15  mm'in  the  female  and  30  to  3-'i  mm  in  the  male  flowers;  male  perigones 

8  to  2(1  in  a  glomerule,  subsessile,  each  about  3  mm  in  diam.,  pale  reddish  or  yellow,  with 

4   to   5   segments;   anthers   pale   usually  5   in   number;   female  perigone   surrounded   by   a 

deciduous  cup  of  bractlets,  shortly  pedicellate,  3  to  4  toothed,  at  length  fleshy  and  orange 

yellow,   about   2   mm   or   less;    aehene   aiibobliqiie,   with   yellow   stigma,   ovate,   tuberculate 

on  lioth  faces,  entirely  enclosed  bj   the  perigone. 
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The  cystolites  in  the  specimens  from  jiear  the  volcano  Kilauea,  Hawaii,  are 
ovate  elongate,  while  those  from  the  Kohala  mountains  of  tlie  same  island  are 
pimetif orm ;  besides,  the  male  inflorescence  of  specimens  from  the  latter  locality 
is  only  about  3  cm.  in  diameter,  and  the  leaves  are  shortly  petioled.  The  speci- 
mens found  at  the  slopes  of  Manna  Loa,  Hawaii,  seem  to  be  the  typical  U.  Sand- 
viceiisis  and  coincide  exactly  with  Gaudichand's  most  excellent  plate.  Hille- 
brand'a  var.  ,i.  is  here  united  with  the  species,  as  the  pubescence,  which  seems 
to  be  his  only  distinctive  character,  oceiirs  in  nearly  aii  the  specimens  from 
various  localities.  Hillebrand's  var.  )■.  from  JMolokai,  Oahu  and  Lanai  differs 
from  the  species  mainly  in  the  leaves,  which  are  shorter  petioled  and  are  rounder 
or  rather  broadly  truncate  to  euneate  at  the  base,  making  the  leaf  almost  deltoid. 
The  leaves  are  nearly  all  pubescent  underneatli  in  the  writer's  specimens,  espe- 
cially along  the  veins  and  midrib.  Heller  suggests  to  uphold  Weddel's  Urera 
glabra,  which  is  a  synonym  of  Hillebrand's  var.  y,  merely  on  account  of  geo- 
graphical range:  the  difference  is  in  reality  slight,  and  Hillebrand's  variety  is 
here  retained.  The  latter  author's  var.  8  or  Wawra's  Vrcra  glabra  var.  mollis, 
which  is  cited  as  a  synonjTn  by  Hillebrand,  does  not  warrant  being  separated 
from  var,  r,  with  which  it  is  here  iinited.  In  Olokele  Vallej',  on  Kauai,  the 
writer  collected  specimens  of  Urera  Sandvicensis,  which  he  refers  to  var.  r .  They 
differ  somewhat  from  the  plants  found  on  Molokai  in  the  longer  petioled  leaves 
which  are  slightly  euneate  at  the  base,  and  the  very  large  loose  male  inflores- 
cence ;  the  leaves  are  more  or  less  deeply  serrate  even  to  the  subtruncate-euneate 
base,  and  wholly  glabrous. 

The  Opuhe  is  a  medium-sized  tree  with  a  straight  trunk  which  is  clothed  in  a 
smooth,  very  fibrous  bark.  It  is  distributed  all  over  Hawaii,  where  it  is  nearly 
always  a  tree,  while  on  the  other  islands  it  is  merely  a  shrub.  Xear  the  Kilauea 
volcano,  on  Hawaii,  slopes  of  Mauna  Loa,  especially  at  the  Kipnka  Piiaulu  (4000 
feet),  it  is  a  very  common  tree,  25  feet  or  so  in  height,  with  rather  long,  thick, 
drooping  branches.  The  tree  is  dioecious ;  that  is,  male  and  female  flowers  are 
borne  on  separate  trees.  It  is  associated  with  Koa,  and  Naio  trees  near  Ship- 
man's  ranch,  and  with  many  other  trees  at  Puaulu,  such  as  Stratissia,  Pelea, 
Xanthoxylum,  etc.  At  Puuwaawaa,  North  Kona,  Hawaii,  it  is  not  uncommon  in 
Waihou  forest  (elevation  3000  feet) ,  where  trees  35  feet  in  height  can  be  found. 
It  is  here  that  the  writer  met  with  the  biggest  trees;  some  had  trunks  of  one  foot 
in  diameter.  In  the  Kohala  mountains  on  the  same  island  it  is  a  shrub.  Va- 
rieties of  this  tree  occur  on  all  the  islands  of  the  group,  but  not  with  well-defined 
characteristics.  Like  Neraudia,  it  also  exudes  a  milky,  watery  fluid  which  is 
otherwise  lacking  in  the  family  Urticaeeae.  It  is  not  a  very  dry  district  plant, 
but  favors  regions  with  more  frequent  and  heavier  precipitation. 

The  bark  was  used  by  the  natives  in  a  similar  manner  to  that  of  the  Olona — for 
fish-nets,  and  even  at  times  for  their  tapa  cloth.  It  is,  however,  not  as  strong 
as  Olona.     The  trees  are  free  from  iasects.     The  wood  is  soft  and  light. 
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On  the  island  of  Kauai,  on  the  leeward  side  in  the  forest  of  Kaholuamano, 

grows  a  small  tree  about  18  feet  high,  which  ditfera  very  materially  from  Urera 

sandvicensis,  found  on  Hawaii.     It  is  here  described  as  a  new  variety  under  the 

name  Urera  sandvicensis  var.  Kauaiensis.     The  native  name  of  this  tree  is  Hona. 

Var.  Kauaiensis  var.  nov. 

Jlona. 


Leaves  broadly  ovate,  bliintlj'  acciirainate  at  the  apex,  trinicate  to  euneate  at  tlie 
base,  evenly  erenate  to  serrate,  thick  coriaceous,  dark  green,  with  bright  red  jnidrib 
and  veins,  pianately  nerved,  glabrous  on  both  sides,  6  to  9  cm  wide  and  10  to  14  cm  long, 
on  petioles  of  4  to  13  cm;  male  flowers  bright  red,  perigone  tubereulate,  stamens  purple 
to  pink,  5  in  nnmber,  inflorescence  in  the  axils  of  the  upper  leaves  and  all  along  the  naked 
branch,  very  shortly  peduncled,  branching  cjmosely  or  paniculate,  flowers  larger  than 
in  the  speciee. 

The  tree,  which  is  called  Hona  by  the  natives,  was  the  only  one  observed  in  the 
forests  of  Kaholuamano,  Kauai,  along  a  streambed.  It  was  collected  by  the 
writer  in  August,  1909,  and  October,  1911.  The  number  of  the  type  is  9006  in 
the  College  of  Hawaii  Herbarium.  It  differs  from  the  species  in  its  very  long 
petioled  coriaceous  leaves,  shortly  peduncled  male  inSorescenee,  which  is  of  a 
bright  red  color,  purple  anthers  and  lai^  perigones. 

Mention  may  be  made  here  of  Urera  Kaalae  Wawra,  a  small  tree  found  in  the 
"Waianae  range  of  Oahu.  It  differs  from  U.  Sandvicensis  in  the  palinately 
nerved,  cordate  leaves,  small  triangular  stipules  and  bracteolate  inflorescence. 
The  plant  was  discovered  by  Wawra  and  described  in  Flora  (1874),  p.  542.  His 
specimens  came  from  Mt.  Puakea  of  the  Kaala  range.  Not  collected  by  the 
writer. 

PIPTURUS  Wedcl. 
{'Soiliocnide  Blume.) 

Perigone  ot  the  n  ale  fltwer  with  4  to  9  o\ate  lobes.  Perigone  of  the  female  flower 
thin  -ind  flcshi  witii  the  mature  fruits  Embryo  with  scanty  albumen  and  broad  cotyledons. 
Trees  and  shrubs  with  ilttrmte  3  to  5  nerved  leaves,  which  are  usually  covered  with  a 
giav  pubescence  underneath  entire  to  Herrate  leaves;  stipules  bifid,  easily  caducous. 
Flower  clusters  globose  single  in  the  leif  axils,  or  in  some  plants,  not  from  the  Ha- 
Italian  Islands   arranged  in  catkins 

The  genus  Pipturus  consists  of  about  12  species,  which  are  distributed  over 

the  Oceanic  Islands  Hauaiian  Islands  and  Masearene  Islands  to  Australia.   The 

Hawaiian  species  'ire  ill  called  Mamalti  or  Mamake;  they  furnished,  nest  to 

MVauke  {Brousonctia  papyrifera),  the  fiber  for  their  tapa  or  paper  cloth. 

Pipturus  albidus  A.  Gray. 

Mamaki  or  Mamake. 

(Plate  41.) 

PIPTURUS  ALBIDUS  A.  Gray  fined.)  in  H.  Mann,  Proc.  Am.  Acad.  VTT  (i8fi7)  2(11;— 
Weddl.  in  DO.  Prodr.  XVI  (1869)  Sect.  1.  23S1T;— Nadeaud,  F.iium,  (1873)  n. 
313;— Wawra  in  Flora  (18T4)  S47;— Hbd.  Fl.  Haw.  Isl.  (1SSS)  413;— Del 
Cast.  III.  Fl.  Ins.  Mar.  Pae.  VII  (1892)  303,  et  Fl.  Polyn.  Franc,  <1S93)  203;- 
Heller  PI.  Haw.  Tsl.  (1897)  81 4.— Boeluneria.  albida  Hook,  et  Arn.  Bot.  Beech, 
(1832)  96;— Rndl.  Fl.  Siids.  (1836)  no.  806.— Pipturus  tahitensis  Wedil.  in  Ann. 
Sc.  Nat.  ser.  4,  T  (1S:)4)  197,  et  Pipturus  QandicliaudianUB  Wedd.  1.  e.  p.  196.— 
Perlarius  albidus  0.  Ktne.  Rev.  Gen.  Pt.  IT  (1891)  630. 
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Leaves  ovate  to  oblong  afute  or  atciiininate  at  the  apex,  torilate,  truiK-ate  or  loiiiided 
at  the  base,  erenate  to  serrate,  ]0  to  ]■!  cm  long,  1.5  to  io.5  cm  wide,  ehnrtaeeoiis  to 
coriaceous,  shortly  wliite-tomentose  underneath  (Oahu)  often  light  green,  to  dark  brown 
especially  in  specimens  from  the  otlier  Islnnla  t  'pi'  ner  el  the  lerves  often  reel  in  the 
living  plant;  stipules  triangular  bifid  to  the  n  Idle  nto  subulate  lobes;  flowers  all  sessile 
in  axillary  clusters  of  fi  to  12  mm  either  all  ale  or  all  fe  ale  or  nale  and  female  flowers 
in  one  glomemle  (in  Lanai  specimens),  wl  te  to  entose  or  erv  hispid;  male  perigone 
reddish  acutely  i-M  to  the  middle  or  less  atan  ens  1  ttle  or  n  ch  exserteiJ  (in  plants  from 
Paauhau,  Hawaii);  female  perigoues  on  a  th  k  finally  flesti  receptacle,  the  uncinate 
stigma  much  longer  than  the  perigone;  fri  t  at  o  tin 

This  is  a  most  varialile  species,  and  if  one  sliould  nndertake  to  separate  the 
various  forms,  one  would  have  to  name  individnal  trees.  The  leaves  vary  greatly 
in  shape  and  size  as  well  as  iu  pubescence,  some  being  densely  gray  tomentose 
underneath,  others  light  green  to  brown ;  the  same  holds  good  of  the  nervature, 
which  is  often  bright  red. 

On  Oahu  the  plant  is  onlj'  a  small  shrub  about  8  feet  in  height,  while  in  the 
forests  of  Naalehii  in  Kau,  Hawaii,  the  writer  observed  the  biggest  trees,  which 
occasionally  attain  a  height  of  30  feet  with  a  trunlt  of  often  one  foot  in  diam- 
eter. When  a  tree  grows  in  the  open  it  has  long  drooping  branches,  which  are 
arranged  pyramid-like.  The  tnu]k  is  clothed  in  an  exceedingly  strong  fibrous 
smooth  bark  of  a  light  brown  color.  As  already  stated,  it  is  a  very  variable 
species  and  occurs  on  all  the  islands  of  the  group,  avoiding  dry  districts ;  it  in- 
habits the  raesophytic  forests  at  an  elevation  of  1500  to  4000  feet,  but  does  not  go 
higher.  Occasionally  it  can  be  found  in  a  anb-xerophytie  district,  but  never  on 
the  lava  fields  as  is  the  ease  with  the  Hawaiian  genus  Neraudia,  which  can  be 
found  in  the  hottrat  and  driest  districts,  as  well  as  in  the  rain  forests.  Two 
species  of  Pipturus  were  described  by  Heller  from  Kauai,  as  /'.  Kaiiaiensis  and 
P.  niher.  The  latter  is  a  good  species  and  was  even  distinguished  by  the  na- 
tives from  their  Mamaki;  it  is  known  to  them  as  'Waimca  on  Kauai. 

The  Mamake  furnished  the  natives  of  old  with  the  fiber  for  their  tapa  {kapa) 
or  paper  cloth,  which  they  obtained  from  the  bark  of  the  tree.  It  is  said  that 
Mamaki  fiber  made  the  finest  tapa  and  was  preferred  to  that  made  of  the  Wauke 
bark.  For  further  information  on  the  (apa  making  and  the  fibers  used,  the 
writer  wishes  to  refer  the  reader  to  Dr.  Wm.  T.  Brigham's  valuable  book  "Ka 
Hana  Kapa,"  which  is  an  exhaustive  treatise  on  the  subject.  The  wood  of  the 
Mamaki  is  exceedingly  hard  and  durable.  It  is  of  pinkish  color  when  newly  cut, 
and  turns  brownish  with  age.  The  bark  and  fruits  of  the  Mamaki  are  supposed 
to  have  been  employed  by  the  natives  medicinally  for  consumption. 

In  Samoa  several  speei&s  of  Piptnrus  occur  under  the  name  faiisaga  or  soga. 
The  bark  of  these  trees  is  used  by  the  natives  in  a  similar  manner  as  was  that  of 
the  Hawaiian  species— for  their  iapa  or  pa]>er  eloth.  The  Hawaiian  species  is 
1  to  occur  also  in  Tahiti, 
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The  family  Santalaceae,  which  consists  of  26  genera  and  about  250  species,  is 
divided  into  two  groups:  Holoparasites  or  genuine,  and  Hemi parasites  or  half 
parasites.  To  the  latter  group,  among  others,  belongs  the  genus  Santalum,  which 
is  represented  here  in  the  Islands  by  several  species.  The  Hemiparasitic  Santala 
root  in  the  ground  and  partly  extract  nutriment  from  the  roots  or  stems  of  other 
plants  by  means  of  haustoria  or  suek-organs.  It  has  been  proved  in  Santalum 
album,  the  Indian  Sandalwood,  that  it  can  exist  and  grow  in  soil  perfectly  devoid 
of  foreign  roots.  Botanists  are  of  the  opinion  that  parasitism  in  this  group  must 
have  played  an  important  part  in  the  existence  of  these  plants  in  previous  pe- 
riods, on  account  of  the  large  number  of  haustoria  on  their  rootlets,  and  the 
small  number  of  which  succeed  in  bringing  about  adhesion  to  roots  of  other 
plants;  while  in  genuine  parasites,  as  the  Loranthaceae,  no  such  extravagant 
endowment  is  to  be  found.  The  opinion  has  been  expressed  that  these  Hemipara- 
sites,  which  root  in  the  ground,  form  an  intermediate  step  to  those  para- 
sites which  live  on  tree  branches,  rather  than  being  reduced  forms  of  the  latter 
or  genuine  root  pari^ites. 

The  Santalaceae  are  distributed  over  the  tropics  and  the  temperate  zone.  A 
majority  of  the  genera  occurs  only  in  dry  regions  and  comparatively  few  belong 
to  regions  with  heavy  precipitation. 

In  Hawaii  the  family  is  represented  by  two  genera,  Exocarpus  and  Santalum ; 
of  the  former  two  species  are  to  be  found,  while  of  the  latter  foiir  or  five  species 
occur  in  the  mountains  of  all  of  the  Hawaiian  islands. 

It  may  be  of  interest  here  to  remark  that  in  the  days  of  Vancouver,  Sandal- 
wood was  the  main  export  from  these  Islands,  which  was  shipped  to  China.  An 
interesting  account  is  given  in  regard  to  Sandalwood  export  from  the  South  Pa- 
cific islands  to  various  parts  of  the  world,  in  Seeman  's  Flora  of  the  Fiji  Islands. 

The  Chinese  term  the  Sandalwood  Tanheong.  i.  e.,  scented  tree.     The  Hawaiian 
Islands  are  called  TaH-!than  or  Sandalwood  mountains  by  the  Chinese,  on  account 
of  tho  Sandalwood  trade  which  was  carried  on  with  China. 
SANTALUM   Linn. 

Flowers  hermaphroiiite,  perigone  4  to  5  lobeii.  Tube  of  perjgone  campanulate  or  ovate. 
Lobes  of  perigone  free  to  the  'liBCUS,  each  lobe  with  a  tuft  of  hair  at  its  base.  Stamens 
inserte<1  at  the  base  at  tbe  perigone,  and  shorter  than  the  latter;  filaments  short.  Dis(!UB 
drawn  out  into  fleshy,  spathulate  trianjjiilar  lobes,  between  the  stamens.  Ovary  at  first 
superior,  later  on  partly  inferior.  Style  simple,  Htigma  short,  2  to  4  lobed.  Ovules 
2  to  4,  pendulous.  Drupe,  ovoid  to  globose  erownpd  with  the  scars  of  the  fallen  lobes; 
exocsrp  tliin,  somewhat  fleshy  and  hard  rugose  endoearp.  Seeds  ovoid  to  globose. 
Embryo  in  the  renter  of  the  albumen,  obliquely  embedded;  radical  longer  than  the 
cotyledons.  Glabrous  hemiparasitic  trees  or  shrub's  with  opposite  rarely  alternate,  entire 
leaves,  and  relatively  large  panicles  or  racemes  which  are  either  terminal  or  axillary 
Bracts  not  present. 

The  gentis  Santahun  consists  of  about  10  species  which  are  all  closely  related 
and  occur  in  East  India,  on  the  islands  of  the  Malayan  Archipelazo,  im  the 
islands  of  the  Pacific  and  in  Australia. 
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Ill  the  Hawaiian  Islands  four  species  are  to  be  found,  which  are  perhaps  only 
variations  of  a  single  species.  Since  the  ]arge  export  of  Sandalwood  from  these 
Islands  to  China,  the  trees  have  became  rather  scarce  and  only  individual  ones 
can  be  found  scattered  through  the  drier  forests.  On  Oahu,  Sandalwood  trees 
or  Iliahi  are  still  plentiful  in  certain  districts,  such  as  Kahukii,  and  in  Palolo 
Valley,  where  they  are  very  numerous  at  the  lower  elevation  in  company  with 
Acacia  Koa  (Koa). 

KEY  TO  THE  SPECIES. 
Inflorescenee  axillary  and  terminal. 
Perigone  redflish,  8  to  10  mm. 

Drupe  ovoid,  smooth S.  ellipticum 

Perigone  reddish,  large,  12  to  14  mm.  eylindrieal. 

Drupe  obovoid,  rough S.  pynilariiim 

Perigone  yellowish,  9  mm  campanulate. 

Drupe  ovoid,  smooth,  mueronate S.  Freycinetianum 

Infloreseenpc  a  terminal  cymose  densely  flowered  panicle. 

Perigone  bright  red S.  Haleakalae 

Santalum  Freycinetianum  Gaud. 
Iliahi. 
(Plates  42,  43.) 
SANTALUM  FEEYCINETIANUM  Gaud.  Bot.  Voy.  Uranie   (1S26)    (1830)   443    t.   45;— 
Hook.  Gt  Arc.  Bot.  Beech.  (1833)  90;— Endl.  Fl.  Suds.  (1836)  no.  939;— Guill.  Zeph. 
Tait.  (1836-37)  no.  184;— DC.  Prodr.  XIV.  (1857)  682;-Jardin,  Hist.  IJes.  Marqu. 
(1858)  184;— A.  Gray  in  Proc.  Amer,  Acad.  JV.  (1860)  326;- et  in  Bot.  U.  8.  E.  E. 
ined; — Panch.  in   Cuaent,  Tahiti    (1830)    333;— H.   Mann   Proc.   Amer.   Acad.   VII 
(1867)    198;— Wawra   in   Flora    (1875)    171;— Hbd.   Fl.   Haw.    Isl.    (1888)    389;— 
Hieronym    in  Engl    et  Prantl    Pflzfam    III    1   (1889)   2"!  —Del  Cast    III    Fl    Ins 
Mnr    Paoif    "VII   (18Q2)   282  et  Fl    Polyn    Frane    (1893)   li3— Santalum  insulaie 
Bertero    in  GruilJ    1    e    — Naleaud  Enum    (1&"3)   no    328 
Leases  opposite    ovate  to  obo\ate  or  ellzftuo  oblong   4  to  S  cm  Jong    2  'i  to  4  cm  wide 
on  petioles  of  3  to  13  mm    either  obtuse  or  icute  at  both  ends   chartaceous   glabro  is   )(lo°isy 
and  dirker  grpen  aboie    bghter  underneath  or  m  spetimena  from  North  Kona  golden  >el 
low    evmea  paniculate  terminal  or  in  the  ixils  of  the  upper  leaves  2  5  to  ^  cm  long    few 
flowered  in  axillary   inflorescences   denieh  flowered  in  terminal  ones    the  flowers  in  ilmost 
sessile  tlusters  or  3  to  **  or  more    jengone  \ellowish  green    with  slight  reddish  tint    cam 
panulate  about  6  mm    the  somewhat  icute   lobes   as   long  or  longer  thar    the   tube     disc 
lobes  short  and  broad    tufts  of  hair  Aer%   leantj   and  short     anthers  longer  than  the  flia 
ments    stjle  little  shorter  than  the  perigone    shortlv  3  to  4  cleft     drupe  ovoid    about  15 
11  m  loBi,  when  miture   the  ape^  lomewhat  truncate    lery  shortly  mueronate    and  crowned 
with  depressed  annnlus    putamen  smooth 

Sanialum  FreytinettaHum  the  Hawaiian  Sandalwood  ot  the  commeice  of  bj 
gone  dajs,  is  a  most  variable  species.  It  is  often  a  small  shrub,  but  usually  a 
medium-sized  tree,  and  is  peciUiar  to  the  dry  regions  of  these  Islands.  It  loves  the 
lava  fields  of  the  Island  of  Hawaii,  where  it  is  especially  common,  comparatively 
speaking.  It  occurs  as  a  small  tree  in  South  Kona  on  the  lava  fields  of  Kapua, 
and  Manuka,  while  in  North  Kona  on  the  old  lava  flows  of  Mt.  Hualalai  it 
reaches  a  handsome  size.  Here  the  tree  grows  35  feet  or  so  tall,  with  a  trunk  of 
10  to  12  inches  in  diameter,  which  is  clothed  in  a  rather  rough  scaly  bark. 

On  the  slopes  of  Mauna  Loa  above  Kealakekua,  at  an  elevation  of  about  5000 
feet,  the  writer  met  with  the  bigpest  Sandalwood  trees  to  be  found  in  the  whole 
group.  They  differ  very  much  in  their  outward  appearance  from  the  other  varie- 
ties known  to  the  writer.     The  trees  reach  a  height  of  over  50  feet  and  have  a 
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trunk  of  over  one  and  a  half,  and  occasionally  two,  feet  in  diameter.  The  bark  is 
black  and  smooth,  the  leaves  very  dark  green  and  glossy,  and  drupes  olive  shaped 
and  black,  with  somewhat  tieshy  exoearp.  It  occurs  mainly  on  the  rough  aa 
flows  intersecting  this  beautiful  country,  but  can  also  be  found  in  the  Koa  forest, 
where  it  is  very  numerous ;  many  large  trees  were  found  dead,  undoubtedly  due 
to  the  dying  off  of  their  hosts.  Nearly  90%  of  the  trees  which  formed  this  once 
beautiful  forest  are  now  dead. 

Santalum  Freycinetianum  oeeurs  on  all  the  islands.  On  Lanai  it  can  he  found 
on  the  extreme  eastern  end,  scattered  about  on  the  exposed  open  grasslands.  At 
Puuwaawaa,  North  Kona,  Hawaii,  it  grows  on  the  lava  fields  at  2000  feet  and 
higher  up  on  the  slopes  of  Hualalai  large  trees  can  be  observed.  This  species  of 
Santalum  has  several  varieties,  found  on  the  various  islands.  On  Lanai  and  East 
Maui  on  the  southern  slopes  of  Ilaleakala  occurs  Hillebrand's  var.  ;..  cuneatum, 
which  differs  from  the  species  in  its  small  thick,  fleshy,  suborbienlar  leaves,  which 
are  slightly  cuneate  at  the  base.  It  is  usually  a  shrub,  but  to  the  writer's  aston- 
ishment it  grew  as  a  veritable  vine,  completely  covering  a  species  of  Sideroxylon. 

At  the  volcano  of  Kilauea,  Hawaii,  elevation  4000  feet,  occurs  another  variety 
called  /?.  var,  latifolium  Gray.  Its  leaves  are  coriaceous  pale  glaucous  underneath 
and  quite  broadi  the  flowers  are  arranged  in  numerous  panicles  which  are  axil- 
lary and  terminal.  It  grows  plentifully  on  the  cliffs  surrounding  the  main 
crater,  but  always  as  a  shrub. 

On  Diamond  Head  crater,  the  landmark  of  the  Island  of  Oahu,  and  in  Kailua, 
Hawaii,  as  well  as  at  Cape  Kaena,  Oahu,  grows  a  small  much  branching  shrub, 
which  is  another  variety  called  var.  e.  littorale  Ilbd,,  as  it  grows  in  the  vicinity 
of  the  seashore. 

On  Lanai  on  a  spur  of  the  main  ridge,  Lanaihale,  the  writer  found  a  tree  quite 
distinct  from  any  of  the  other  varieties  known.  It  has  the  largest  leaf  of  any 
Santalum  known,  and  also  flowers  which  almost  exceed  in  sixe  those  of  Santalum 
pynilariiim  of  Kauai.  It  is  here  described  as  follows: 
Var.  Lanaiense  var.  nov. 
Branches  robust,  stiff;  leaves  orbicular  iu  outline,  nuicronate  at  the  npcx,  sliglitly 
contracting  at  the  liase  into  a,  petiole  of  5  nmi,  7  to  10  em  each  way,  dark  green  above, 
bright  glaucous  underneath  with  red  veins,  chartaceous;  panicles  very  small,  axillary,  25 
mm  long,  flowers  two  or  single  on  minute  pedicels,  flowers  large,  bright  red  with  glaucous 
hue;  perigone  12  mm  long,  campanulate  to  cylindrical,  the  acute  lobes  a  third  the  length 
of  the  tube;  anthers  as  long  as  the  perigone;  drupe  unknown. 

A  medium-sized  tree  with  stiff  gnarled  branches,  growing  at  an  elevation  of 
about  3000  feet  in  company  with  Straussia,  Bohea,  Dubautia,  etc.  It  has  th^ 
largest  leaf  in  the  genus  and  is  almost  worthy  of  specifie  distinction.  Collected 
in  July,  1910.  Type  in  the  College  of  Hawaii  Herbarium;  co-type  in  the  au- 
thor's Herbarium  no.  10061. 

It  may  be  of  interest  here  to  relate  the  rise  and  fall  of  the  Sandalwood  trade 
in  the  Hawaiian  Islands.  In  the  year  1778  the  attention  of  the  commercial  world 
was  first  drawn  to  the  existence  of  Sandalwood  in  these  islands;  a  Captain  Ken- 
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(irick,  of  a  Boston  brig,  is  known  to  have  been  the  first  who  left  two  men  on 
-Kauai  to  contract  for  several  cargoes.  Under  the  able  government  of  Kaineha- 
meha,  vast  quantities  of  the  wood  were  exported.  The  Sandalwood  was  to  these 
islanders  the  start  in  life.  From  1790  to  1820  niimerons  vessels  called  for  this 
wood,  bringing  many  and  various  things  in  exchange,  and  about  1810  Kameha- 
meha  I.  and  his  people  began  to  accumulate  considerable  wealth.  In  one  year 
nearly  400,000  dollars  were  realized.  Under  the  reign  of  Liholiho  the  Sandal- 
wood began  to  be  exhausted,  though  in  the  year  1820  we  still  hear  of  80,000  dol- 
lars' worth  of  the  wood  being  paid  for  the  yacht  "Cleopatra's  Barge,"  and  in 
1822  of  a  voyage  to  Kauai  to  collect  the  annual  tribute  of  the  wood  in  that 
island;  though  the  produce  became  every  day'more  difficult  to  procure,  and 
could  no  longer  be  demanded  in  payment  of  taxes.  Finally  a  substitute  was 
discovered,  the  Naio  {Myopontm  sandv-'icense  A.  Gray}  or  Bastard  Sandalwood, 
though  no  relation  to  trne  Sandalwood ;  it,  however,  eonld  not  revive  the  trade. 

Thus  came  to  an  end  the  export  of  the  llialii  or  Laau  ala  (fragrant  wood)  as 
the  natives  termed  the  wood. 

For  further  particulars  in  regard  to  Sandalwood  trade  in  Hawaii,  consult  J. 
J.  Jarves'  History  of  the  Hawaiian  Islands. 

Santalum  ellipticum  Gaud. 

lliahi. 

(Plate  44.) 

SANTALUM  ELLIPTICUM   Gaud.  Bot.  Voy.  Uranie   <182G,   1830)   442;— End!.  PI.   Suds. 

(]S3e)  940;— DO.  I*rodr.  XIV   (1857)   682;— A.  Gray  Proe,  Am.   Acad.  IV   (18t>(l) 

327;— Mrs.    Sinclair   Indig.   Fl.   Haw.    lal.    (188.5)    pi.    34;— Heller,   PL   Haw.    Isl. 

(1807)  818.— Santalum  FreyciaeUanum  var.  s.  elllptlcimi  Gray  Bot.  0,  S.  E.  E. 

ined;— H.   Mann,   Proe.   Am.   Acad.   VII   (1S07)    1S8;— Hl)d.   Fl.   Haw.    lul.   (IHSS) 

390;— Del  Cast.  HI.  Fl.  Ins.  Mar.  Pacif.  VII  (1892)  283. 
Branches  slender,  more  or  less  drooping;  leaves  thin  cliartaceous,  ell iptical-ob long, 
reddish,  about  17  cm  long  and  3  cm  wide,  on  slender  petioles  of  IS  mm,  aenminate  glabrous; 
panicles  in  the  axils  of  the  upper  leaves,  rather  loose,  the  flowers  on  distinct  poditela  of 
2  mm;  perigone  8  to  10  mm  reddish,  the  lobes  as  long  as  the  tube  or  longer,  with  long 
tufts  of  hair;  drupe  as  in  S.  Frvucincttaitiim. 

Santalum  ellipticum  or  IliaJn  is  not  uncommon  on  the  islands  of  Kauai  and 
Oahu ;  on  the  latter  island  trees  of  this  species  are  very  numerous  on  the  eastern 
end,  especially  in  the  valley  of  Palolo,  where  they  are  associated  with  Acacia  Koa 
(Koa)  mainly,  which  is  probably  its  host.  It  extends  from  an  elevation  of  600 
fi^et  up  to  about  1500  feet,  at  which  latter  elevation  it  grows  together  with  Straus- 
sia  Kaduana  (Kopiko).  Elaeocarpus  bifidus  (Kalia)  and  others.  It  has  a  short, 
straight  trunk  and  a  rather  round  crown,  formed  of  slender  branches.  It  is  very 
conspicuous  from  a  distance  on  account  of  its  reddish  tinted  foliage. 

The  Hawaiian  Sandalwood,  according  to  old  natives,  grows  to  a  height  of 
often  80  feet,  with  trunks  of  often  throe  feet  in  diameter.  The  older  and  bigger 
the  tree  the  more  valuable  it  becomes,  as  its  fragrance  increases  with  age.  It  is 
only  the  very  heart  wood  that  is  scented,  and  iu  small  or  young  trees  the  roots 
only  are  fragrant. 
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Santalum  pyrulariura  A,  Gray, 
Jiuilii. 

SANTALUM  PTItDLAEltJM  A.  Grav  Proe.  Am.  Acad.  IV  (1800)  327,  et  in  Bot.  U.  8.  E.  E, 
ined;— H.  Mano,  Proc.  Am.  Acad.  VII  (]8GT)  198;— Wawra  in  Flora  (1875)  172;— 
Hbd.  Fl.  Haw.  Isl.  (18SS)  390;— Del  Cast.  111.  Fl.  Ins.  Mar.  Paeif.  VIl  (1892)  283. 
A  medium  sized  tree,  leaves  as  in  i^iiiilalniii  rllli)licitm   of  Oaliu,  but  glaucous  under- 
neath; panicles  axillary,  loose,  few  flowered;  flowers  on  pedicels  of  3  mm    perigone  dull 
red,  cylindrical  12  to  14  mm,  the  lobes  as  !ong  as  the  tube  or  shorter;  anthers  as  long  as 
the  fllaments;  style  nearly  as  long  as  the  perigone,  3-eleft;  flnipe  large  14  to  24  mm  long, 
the  putamen  rough,  runcinate,  crowned  with  raembraiieoua  annulus  below  the  apex. 

This  species  is  peculiar  to  the  Island  of  Kauai  and  occurs  in  the  forests  of  Hale- 
manu  at  an  elevation  of  3000  to  4000  feet,  where  it  is  a  tree  35  to  40  feet  high, 
occasionally.  It  can  also  be  found  in  the  woods  of  Kaholuamano,  on  the  same 
leeward  side,  above  Waimea  in  the  more  dry  regions  in  company  with  Elaeocarpus 
bifidus  (Kalia),  Tetraplasandra  Waimeae  (Ohe  hikoola),  Pterotropia  Eaiiaicnsis 
{Ohe  ohe),  Straussia  {Kopiko),  Bohea  Mannii  {AhaJtca)  and  others.  It  also  en- 
croaches on  the  border  of  the  rain  forest  where  it  is  a  straighter  and  taller  tree 
than  when  growing  on  the  drier  forehills. 

On  the  road  to  Halemann,  near  Pnu  ka  pele  of  the  "Waimea  canyon,  the  writer 
saw  a  fine  specimen  which  was  loaded  with  fruit,  and  the  ground  beneath  was 
covered  with  thousands  of  seeds,  but  none  had  sprouted. 

It  may  be  remarked,  that  any  attempt  to  germinate  seeds  of  the  Hawaiian 
Sandalwoods  resulted  in  failure.  ITillebrand  records  a  similar  fate  in  his  Flora 
of  the  Hawaiian  Islands. 

Santalum  Haleakalae  Ilbd. 
Ill  a  hi. 
(Plate  45.) 
SANTALUM  HALEAKALAE  Ilbd.  Flora  I 
Santalum  pyrularlum  var.  |9.  A.  Gra 
Am.  Acad.  VIl  (1867)   19S. 
A   small   tree   with   stiff  ereet   branches;   leaves  thick,   coriaceous   to   eliartaceous    (at 
lower   elevations)    dull   lijcht   green,   ovate-obovate   oblong   3   to  5   cm   long.  25   to   3U   mm 
broad,  on  petioles  of  4  to  0  mm,  bluntly  acuminate  or  rounded;  panicles  crowded  near  the 
end  of  each  branch,  constituting  a  terminal  corymb  of  3  to  8  em  in  length  and  also  in 
width;  flowers  subsessile,  of  a  deep  scarlet  red,  the  perigone  S  to  10  mm,  with  the  lobes 
as   long  as  the  tube  or   longer;   ilisc-lobes   lanceolate,   longer   than   the   filamenls;   anthers 
on  short  filaments,  their  cells  diverging  at  base  and  apex;  style  subexscrted,  3-cleft;  drupe 
ovoid  12  to  16  mm  long,  truncate  at  the  base,  and  with  a  conical  vertex  at  the  apex  and  a 
short  annulus  below  the  same,  putamen  minutely  runcinate. 

This  species,  which  is  easily  distinguished  from  the  other  Hawaiian  Sandal- 
woods by  its  dense  corj'mbose  inflorescence,  which  is  bright  scarlet,  is  peculiar  to 
the  Island  of  Maui,  and  at  that  confined  to  the  eastern  part  Mt.  JIaleakala,  after 
which  mountain  it  was  named  by  Ilillebrond,  who  records  it  as  a  shrub. 

It  is,  however,  also  a  tree,  though  not  of  any  size ;  the  highest  trera  observed  by 
the  writer  were  about  25  feet.  It  grows  around  the  crater  of  Puunianiau,  on  the 
northeastern  slope  of  Mt.  ITaleakala,  at  an  elevation  of  7000  to  9000  feet.     It  was 
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also  found  as  a  smail  tree  15  to  18  feet  in  height  on  the  floor  of  llaleakala  crater 
in  Koolau  ftap  and  Kaupo  gap,  in  company  with  Sophora  chrysophylla  (Mamani), 
Oeramum  tridens  {Hinahina),  and  the  well-known  Silversword  (Argyronphium 
sandwicense  var.  macrocephalum) . 

It  has  been  reported  by  Hillebrand  to  grow  only  at  very  high  elevations  near  the 
summit  of  the  mountain,  together  with  Eaillardia  and  Geranium.  It  may,  how- 
ever, be  of  interest  to  state  that  it  was  observed  by  the  writer  on  the  southern 
slopes  of  Haleakala  on  the  lava  flows  of  Anahi,  Kahikinui,  at  an  elevation  of  2600 
feet.  At  this  latter  locality,  which  is  one  of  the  richest  botanical  districts  in  the 
Territory,  it  is  a  fine-looking  tree  and  does  not  show  any  signs  of  stiff  branches 
and  short,  gnarled  trunks,  as,  of  course,  must  be  expected  at  high  altitudes.  Were 
it  not  for  the  dense  inflorescence  and  bright  scarlet  perigones,  one  could  easily 
mistake  it  for  Santalvm  ellipticum  of  Oahu,  which  it,  in  reality,  resembles  tr^eatly. 

The  wood  of  trees  from  the  high  levels  is  exceedingly  fragrant,  and  of  a  dark 
yellowish  brown  color. 

AMARANTACEAE. 

The  family  Amarantaeeae  occurs  in  all  floral  regions  of  the  world,  with  the  ex- 
ception of  the  frigid  zones.     It  consists  of  about  40  genera,  with  about  655  species. 

In  the  Hawaiian  Islands  only  five  genera  are  represented,  two  of  which  are 
endemic  ( Charpentiera  and  Nototriehium)  and  have  arborescent  species. 

KEY  TO  THE  GENERA. 
Style  simple  with  a  capitate  atignia, 

Plowers  villous  or  hiapid;  in  terminal  or  axillary  spikes 2.     Nototrichinm 

Style  deeply  divided  into  2  stigmatie  branches. 

riowers  glabrous,  in  long  paniculate  spikes 1.     Charpentiera 

CHARPENTIERA  Gaud. 
Flowers  infoas]5iciious,  arranged  on  long  slender  brauebed  paniculate  spikea.      Ovury 
oroid,  with  two  stigmas.      Androeeeum  conaisting  of  a  shortly  5  lobed  discus-cup,  with  5 
stamina,  alternating  with  the  discus  lobes.      Pericarp  dry.      Ti-ees  or  shrubs  with  always 
long  petioled,  ovate  to  obovate  or  elliptico-lanceolate  leaves. 

The  genus  Charpentiera  is  peculiar  to  the  Hawaiian  Islands  and  consists  of  two 
species,  Ch.  elUptica  (Hbd.)  Heller,  and  Ch.  obovata  Gaud.  The  former  is  a 
shrub  peculiar  to  Kauai,  the  latter  a  tree  found  on  all  the  islands.  The  native 
name  of  the  species  is  Papula. 

Charpentiera  obovata  Gaud. 

Papula. 

(Plates  46,  47,  48.) 

CHAEPENTIEEA  OBOVATA  Gaud,  Bot,  Voy.  Uranie  (182(i,  1S3( 
Arnott.  Bot.  Beech.  (1832)  94;— Endl.  Fl.  Suds.  (1836)  i 
in  DC.  Prodr.  XIII  (1849)  2.  p.  232;— Wawra  (1875)  188;-8inelair  Indig.  Fl.  Haw. 
lal.  (1885)  pi.  44;— Hbd.  PI.  Haw.  Isl.  (188S)  375;— Del  Cast.  Ill,  PI.  Ins.  Mar.  Pae. 
VJJ  (1802)  209;— Schinz  in  EnRl.  et  Prantl.  Pflzfam.  TTI.  1.  a.  (1893)  101,  fig.  52;— 
Heller  PI.  Haw.  Isl,  (1897)  820.— Oh.  ovata  Gaud.  1.  e.  pi.  47;-H.  et  A.  1.  c.;— 
Kndl.  ].  c.  no.  319;- Moqii.  1.  c.;— Mann  P^nuiii.   (1867)  no.  423   (e:i  parte);  — Hbd. 
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Amarantaceae. 

Lea  es   0   a  e   o     o       ate  oblong  6   to            n   long    4  to   1                  1  n   jetoe     of 

to  ')     n    ro      1   1  at  loth  en  1b      1  ghtlj    le     rrent    notheietoe   flehl  tl     I    ot     1  ar 

taceoua  w  en  tresh    glabro   s   dark  green    with       pres  ed  stra  g  t  parallel  e    a    pa        es 

o    I  ound   red   often  4    to  50  an   long   b  t  s    alter  in  tbe  si  ec  me  s  froii    dry  d  str  ets   on 

p  d  n  le^  of  so    etj    es  more  than  l**  cm    flowe  s  "  n        thin  rtther  pale  bracts  about  1 

n      0   ate     aepali   o  ate    HtamenB   about   as     oug   a     t  e   sej   In     utr    ul  b   **   to   3 
en  lo  ed  or  pirt        xserted    st  g    as  deeflv  b  fii  ex  erted 

This  IS  a  tree  of  1  to  3j  feet  in  heip,ht  and  leac)  es  ts  1  eit  le  el  i  n  ei  t  in 
the  dr'i  reg  onb  It  is  a  \ery  vinal  le  si  ecies  and  was  as  a  i  latter  of  fact  de 
scribe  i  bj  (  a  idicha  id  as  tw  o  d  Iterent  spec  es  ma  nlj     i  the  shapL,  uf  the  leaf 

The  Fapala  occurs  on  all  the  islands  of  the  ^roup  in  the  rain  as  well  as  the  drj' 
forests.  It  is  not  uneonimon  in  Manoa  and  Paiioa  valleys,  Oahii,  as  well  as  in 
the  whole  Koolau  range,  where  it  grows  in  densely  shaded  ravines  and  on  moun- 
tain slopes.  On  Kauai  it  is  plentiful  at  Ilanalei  and  neighborhood.  We  find  it 
again  in  all  the  valleys  of  the  Koliala  mountains,  but  not  higher  than  about  4000 
feet.  The  biggest  and  finest  specimens  of  this  tree  the  writer  observed  in  North 
Kona,  Hawaii,  at  Puuwaawaa,  where  the  trunks  reached  a  diameter  of  two  and 
a  half  feet,  being  perfectly  straight  and  clothed  in  a  very  smooth,  light  brown,  thio 
bark.  The  trunk,  in  its  lower  portion,  usually  divides  into  several  column-like 
parts,  in  the  form  of  buttresses.  When  in  full  bloom  it  is  a  rather  attractive 
looking  tree.  The  wood  is  very  soft  and  fibrous,  and  when  dry  exceedinjily  light, 
and  will  bum  like  paper.  It  is  the  very  tree  which  was  used  by  the  natives  for  a 
most  original  and  grand  display  of  fireworks,  owing  to  the  easiness  with  which 
the  wood  can  be  ignited.  Mrs.  Sinclair  in  her  beautiful  book  on  the  "Indigenous 
Flowers  of  the  Hawaiian  Islands,"  says  the  following  in  regard  to  this  sport: 
"On  the  northwest  side  of  Kanai  the  coast  is  extremely  precipitous,  the  cliffs 
rising  abruptly  from  the  sea  to  a  height  of  from  one  to  two  thousand  feet,  and 
from  these  giddy  heights  the  in<jonioiis  and  beautiful  pyrotechnic  displays  take 
place. 

"On  dark  moonless  nights  upon  certain  points  of  these  awful  precipices,  where 
a  stone  would  drop  sheer  into  the  sea,  the  operator  takes  his  stand  with  a  supply  of 
papala  sticks,  and,  lighting  one,  launches  it  into  space.  The  buoyancy  of  the  wood 
causes  it  to  float  in  mid-air,  rising  or  falling  according  to  the  force  of  the  wind, 
sometimes  darting  far  seaward,  and  again  drifting  towards  the  land.  Firebrand 
follows  firebrand,  until,  to  the  spectators  (who  enjoy  the  scene  in  canoes  upon  the 
oeean  hundreds  of  feet  helow),  the  heavens  appear  ablaze  with  great  shooting 
stars,  rising  and  falling,  crossing  and  recrossing  each  other,  in  the  most  weird 
manner.  So  the  display  continues  until  the  firebrands  are  consumed,  or  a  lull  in 
the  wind  permits  them  to  descend  slowly  and  gracefnlly  to  the  sea." 

On  the  Island  of  Kauai  in  the  forest  of  Kaholuamano  occurs  another  species  of 

this  genus — Ck.  elUptica  (Ilbd.)  Heller,     It  is  certainly  quite  distinct  from  Cft. 

obovata  in  the  long  elliptical-lanceolate  leaves,  and  very  short  inflorescence  which 

is  almost  erect  and  not  drooping.     Hillebrand  mentions  it  as  a  variety  ellipHca. 

NOTOTRICHIUM  Hbd. 

small   <!onk'!il,   hispid   villous   ( 
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Amarantaceae. 

necteil  at  the  liase.  Ovary  one-celled,  oiie-ovulate.  Style  sleniler;  stigma  capitate.  Fruit 
an  oblong  or  obovoiil  tliin  utricle,  eneloseil  in  the  periauth.  Seed  lenticular,  with  tliiii 
testa.— Shrubs  or  trees  with  diehotoinovis  branches  and  opposite  penninerved  leaves.  Flow- 
ers in  terminal  and  axillary  spikes  with  a  woolly  or  pubescent  rhachis. 

The  endemic  genus  consists  of  three  closely-relflted  species.  In  Enjiler  and 
Praiitl's  Natiirl,  Pflzfam.  the  genus  Nototrichium  is  merged  with  Psilotrichhim, 
from  which  it  differs,  however,  in  the  equal  perianth  lobes  and  tetramerous. 
Bowers. 

Only  one  species,  JV.  sandwicense,  becomes  arborescent;  the  other  two  species- 
are  shrnbs.  One  of  them  occurs  on  Kauai,  the  other  on  Oahu,  while  ,V.  satid- 
wicciixe  or  Kului  occurs  on  nearly  all  the  ishnids  of  the  group. 

Nototrichium  sandwicense  Hbd. 

Kului. 

(Plates  49,  50.) 

NOTOTRICHIUM  SANDWICENSE  Hbd.  Flora  Haw.  Isl.  (188S)  373;— Heller  PI.  Haw.  TsL 
(1897)   8i>l.— PtUotus  sandwicensis  A.  Grav  in  Eot.  U.  8.   K   E.  ined;— II.  Mann 
Proe.  Am.  Acad.  VII  (1S67)  200.— PallotrlcMum  saudwlcease  Seem.  Fl.  Vit.  (18(i7) 
I9R,  adiiotj- Wawra  in  Flora   (187.5)   18fi;-Del  Cast.  lil.  Fl.  Ins.   Mar.  Pac.  Vn 
(1S92)  270;— Schinz  in  Engl,  et  Prantl.  Pflzfam.  Ill,  1.  a.   (1893)   111. 
Branches  slender,  articulated,  covered  with  an  ochraceous  tomentum;  leaves  opposite, 
ovate,  acuminate,  covered  with  a  silky  adpressed  tomentum  especially  the  underside  of  the- 
leaf,  which  is  silvery  tomentose,  contracting  into  a  petiole  of  13  to  18  mm,  3  to  8  em 
long,  1.5  to  4  cm  wide;  spikes  generally  3  or  5  at  the  end  of  a  branch;  thick  ovoid  to  cylin- 
drical, 1.5  to  3  cm  long  on  peduncles  of  6  to  30  mm,  the  rbaehis  densely  villous;  flowers 
crowded,  ovoid  2  to  3  mm  long,  villous  with  spreading  hairs  at  the  base;   perianth  lobes- 
ovate  lanceolate  3  to  5  nerved,  hispid  at  the  back;  stamens  nearly  as  long;  ovary  oblong, 
truncate;  style  as  long  as  the  perianth,  with  punctiform  stigma. 

The  Kului,  which  is  usually  only  a  shrub  several  feet  high  in  the  lowlands,  be- 
eonies  a  small  tree  of  about  15  to  20  feet  in  height  in  the  lower  forest  zone  at  200O 
to  3000  feet  altitude. 

It  is  a  handsome  little  tree  and  quite  conspicuous  by  its  silvery  gray  foliage  and 
its  pretty  catkins  which  droop  from  the  end  of  every  branchlet.  It  is  peculiar  t* 
the  very  dry  regions  and  may  be  found  as  a  straggling  shrxib  where  nothing  else- 
can  live. 

In  Kona,  Hawaii,  especially  near  Puuwaawaa,  it  forms  a  regular  hedge  along 
the  government  road  on  the  rough  aa  lava  fields.  On  Molokai  it  grows  on  the- 
western  end  in  gulches,  on  the  slopes  of  Mauna  Loa,  where  it  forms,  together  with 
the  iVaw  (Gardenia  Brighamii) ,  the  Ohe  {HeAjnoldsia  sandwicensis)  and  the  Wili- 
will  (Erythrina  mouosperma) ,  the  last  remnants  of  what  was  once  a  xerophytic 
forest.  At  Puuwaawaa,  Hawaii,  proper,  it  grows  to  a  small  tree  about  15  to  20^ 
feet  in  height  at  an  elevation  of  3000  feet,  besides  also  at  Kawaihaeiuka  (2500- 
feet),  together  with  Maua  (Xijlosma  HillebrandU)  and  the  Mamaiii  {Soplwra 
chrysophylla) .  It  also  is  not  uncommon  on  Maui  and  Oahu.  On  the  latter  island 
it  inhabits  the  arid  regions  of  the  Waianae  Mountains.  It  occurs  as  a  tree  on  the- 
lava  fields  of  Kan,  and  South  Kona,  on  the  slopes  of  Maima  Loa,  Hawaii,  and 
forms,  in  certain  districts  as  Manuka,  about  80%  of  the  growth. 
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Nyctaj^inaeeae. 

Two  varieties  have  been  deaeribed,  one  from  Kanai  by  Asa  Gray,  and  another 
from  the  Pali  of  Kalaupapa,  Molokai. 

The  wood  is  coarsely  grained  and  very  light,  resemljllng  the  wood  of  the  Fapala. 

NYCTAGINACEAE. 

This  family  is  one  of  the  most  interesting  in  the  vegetable  kingdom,  on  account 
of  its  many  peculiarities.  All  Nyctaginaeeae  are  void  of  corollas,  but  possess, 
however,  a  perigone  of  often  remarkable  beauty.  The  family  consists  of  18 
genera,  with  about  155  species ;  it  is  represented  in  the  Hawaiian  Islands  by 
three  genera,  only  one  of  which,  Pisonia,  has  arborescent  species. 

The  Nyctaginaeeae  are  either  herbs,  shrubs  or  trees,  and  are  distributed  over  the 
warmer  regions  of  tlie  whole  world,  especially  in  tropical  America, 

PISONIA  Plum. 

Flowers  mrely  berriiaplirodite,  usually  unisexual,  witli  2  to  H  small  triangular  to  linear 
braeta  at  their  base.  JIale  flower  eampaimlate,  with  a  5-lobed  perigone  and  5  to  30 
(usually  6  to  8)  stamens,  which  are  very  shortly  united  at  their  base,  and  oxserted,  Biir- 
rounding  a  rudimentary  ovary.  Female  flowers  tubular,  5  lobed,  with  staniiiiodia  and 
an  often  plainly  BtLpitate,  elongate  ovary,  with  a  filiform  etyle  and  fringed  capitate  stiema. 
Anthocarp  of  variable  form,  elliptical  to  long  priamatio,  et«,,  smooth  or  angular  with 
viscous  glands.  Shrubs  or  trees  with  small  often  fragrant  flowers  and  usually  opposite, 
elliptical,  lanceolate  or  obovate  leaves. 

The  genus  consists  of  about  40  described  species  which  occur  in  the  tropics  and 
their  neighboring  regions.     Only  one  species  is  found  on  the  African  coasts. 

The  fruiting  perigone  of  the  Hawaiian  species  exudes  a  very  viscous  substance, 
which  was  used  by  the  natives  as  a  bird  lime. 

The  nomenclature  of  the  species  of  Pisonia.  is  very  much  confused,  different 
authors  having  referred  our  species  to  plants  from  other  parts  of  the  world.  A. 
Heimerl  expresses  the  possibility  of  our  endemic  species  (P.  sandwicensis)  being 
identical  with  P.  artemis  from  New  Caledonia. 

The  writer  has  adhered  to  Ilillebrand's  nomenclature  as  re^'ards  this  latter 
species,  rather  than  ITeimerl's,  who  says  that  our  Hawaiian  Pisonia  is  not  well 
known  to  him. 

KEY  TO  THE  SPECiKS. 

;rtnina]  loose  iimlicl  or  contracted  par 


Leaves  broad  at  the  base,  inflorescen< 
;Limb  of  perigone  entire. 

Leaves  elliptical  oblong,  ' 


P,  umbellifera 
P.  Bandwicensis 
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Nyctaginaceae. 

Pisonia  umbellifera  (Forst.)  Seem. 

Papala  kepau. 

PISONIA  x;MBEIiI>IFEBA   (Forst.)   Seem,  in  Boupl.  X.   (1862)   154;— et   Fl,  Vit.   (1866) 
193;— Nadeaud,    Eiiuiii.    Tajiit.   I'l.    (1873)    no.   326;— Hbd.   Fl.    Haw.    IbI.    (1888) 
3t)8;—  Del  Cast.  111.  Fl.  Ins.  Mar.  Pac,  VII  (1802)268,  et  Fl.  Poljn.  Franc.  (1893) 
157;— Heller  PI.   Haw.   Isl.   (1897)   823.— Ceodes  umbellifera.  Forst.  (Jliaraet.   Gen. 
(1776)    141,   t.   71.— 0,  umbellate  Forst.   Proflr.    (1786)    no.   569.— nsDnla  excelBa 
Blume,  Bijdr.   (1825)   735;— Clioisy  in  DC.  Prodr.  XTIL  2.   (1849)   441;— H.  Mann 
Proe.  Am.  Aead.  VII   (1867)   198.— P.  nmcrocarpa.  Preel.  S™il).   (1833)   t.  56.— P. 
Porsteriana  Endl.  In  Herb.  Meyen  ex  Sehauer  et  Walp.  Nov.  Act.  Nat.  diir.  XIS., 
Soppl.  (1843)  403  t.  51.— P.  StncUlrl  Hook.  f.  Fl.  New  Zeal.  I.  (1853)  209  t.  50.— 
P.  Moareuia  F.  Muller  Fragm.  I.  (1858-59)  20. 
Branf>es   large   and   stiff   with   long   internodes;    leaves   liroadly   obovate,   tnneate   at 
the  base,  obtiis*  or  shortly  acuminate  but  sonietimes  broad  at  the  base  and  suborbicular, 
12  to  26  em  long,  8  to  12  cm  wide,  on  petioles  of  about  13   mm,  fleshy,  the  upper  ones 
crowded  in  a  whorl  at  the  intemodes  of  the  branches,   the  lower  sub  oi)]>osito;  infloreseeiife 
terminal,  aubumbellate,  one  or  several  peduucles  rising  from  the  apex  of  a  branch,  divid- 
ing at  or  near  the  apex  into  loose  umbel  or  contracted  panicle;  perigone  greenish  to  yel- 
lowish, smooth,  with  the  limb  5-fid;   fruiting  pedicels  of  6  to   IM   mm,  obtusely  5-rJbbed, 
viscid,  but  smooth;   utricle  1/2  to  2/3  the  length  of  the  perigone. 

A  low  tree  15  to  30  feet  high,  common  on  vao&i  of  the  islands,  inhabiting  the 
forests  of  the  lower  regions  On  Oahu  it  is  a  common  feature  of  the  vegetation 
liack  of  TantaliiK  and  adjoining  vallej-s.  Tfnlike  the  other  apecies,  it  is  moisture 
loving,  and  forms  large  clumps  in  the  valleys  on  the  windward  side,  where  the 
rainfall  is  very  large  Logs  of  this  tree,  which  the  writer  collected  for  wood 
specimens,  shriveled  to  such  an  extent  that  it  was  impossible  to  recognize  them 
afterward,  resembling  the  stems  of  shriveled  banana  plants.  Trunks  of  a  foot 
in  diameter  can  be  felled  with  one  stroke  of  the  axe.  It  is  of  a  very  wide  {ideo- 
graphical distribution,  ranging  from  PoljTiesia  to  Australia  and  the  Philippines. 
On  Oahu  it  is  found  at  an  elevation  of  200  to  1600  feet,  and  possibly  higher.  It 
is  very  difficult  to  find  good  specimens  on  account  of  an  insect  which  feeds  on  the 
leaves,  and  thus  most  of  the  trees  have  a  very  ungainly  appearance. 

Pisonia  Sandwicensis  Hbd. 

Aulu  on  Kauai. 

(Plate  51.) 

PISONIA  SANDWICENSIS  Hbd.  Fl.  Haw.   Isl.   (1888)   369;— Heimerl  in  Kn^l.  et  Praiitl 

Tflzfiim.  III.  1.  b.   (1889)   29;— Heller  I'l.  Haw.  Isl.   (1897)   823 .—Pisonia  nmbelU- 

fera  Del  Cast.   HI.   Fl.  Ins.   Mar.   Pac.  VII   (1892)    268   (e.t  parte)   ct   Fl.   Polvn. 

Franc,  (1893)  157. 

Leaves  thick  coriaceous  10  to  30  cm  long,  6  to  1.^  cm  wide,  on  petioles  of  3  to  5  cm, 

ovate  oblong,  obtuse  or  rounded  or  bluntly  acute  at  the  apex,  often  even  emarfjiiiate,  the 

base   roUHiled,   the   ribs   and   veins   prominent;    pednndes   iu   the   axils   of   the   upjiermost 

leaves,  3  to  6  cm  long,  dividing  in  few  short  raj's,  forming  a  globose  head  of  about  .'i  cm 

in  diam.,  flowers  sessile;  male  perigone  5  to  6  mm,  deejdy  parted  into  5  to  6  obtuse  lobes; 

stamens  18  to  20,  long  exserted,  twice  the  length  of  the  perigone;  female  perigone  tubular, 

style  exserted,  fringed  alonjj  its  upper  clnvate  portion;   fruiting  perigone   (mature)   4  em 

long,  ovoid-cylindrieal,  crowned  with  the  lobes  of  the  limb  atid  style;   not  muricate,  but 

faintly  many  ribbed. 

The  Aulu,  as  the  tree  is  called  on  Kanai,  is  a  tail  tree,  reaching  a  height 
of  50  to  60  feet,  with  usually  2  to  3  trunks  of  1  to  2  feet  in  diameter,  rising  from 
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a  common  base.  Tho  writer  has  observed  splendid  specimens  on  the  Island  of 
Kauai,  in  the  dry  districts  and  gulches  below  Kaholuamano  about  2500  feet 
above  sea  level,  where  it  is  to  be  found  in  company  with  Cryptocarya  Mannii, 
Hibiscus  Waimeae,  Urera  sp.,  Xylosma  Hawaiiense  (Maua),  Osmanthus  sand- 
wicensis,  the  native  olive,  Olopua  or  Pua,  and  others.  The  tree  is  conspicuous 
from  the  distance  on  account  of  its  large  and  very  dark-green  leaves ;  the  wood, 
like  that  of  the  other  species,  is  soft,  and  trees  are  never  cut  for  the  sake  of  the 
wood.  The  flowers,  which  are  arranged  in  globose  heads,  are  very  fragrant  and 
not  altogether  unattractive.  On  Lanai,  where  it  does  not  grow  to  such  a  height  as 
on  Kauai,  it  associates  with  llauu'olfia  sandwlcensis.  Sideroxyl&n  sp.,  Suttonia 
Lanaiensis,  etc.,  and  thrives  best  at  an  altitude  of  about  2000  feet,  on  the  dry 
ridges  of  Kaiholena  and  IMahana  valleys.  It  has  also  been  recorded  from  Molokai 
and  Maui.  The  Aulu  flowers  usually  during  the  summer  months,  from  June  to 
August,  though  fruits,  which  have  the  same  properties  as  the  Papula  kepau,  may 
be  seen  together  with  flowers  on  one  and  the  same  tree.  It  is  peculiar  to  the 
Hawaiian  Islands.  The  largest  leafed  specimens  the  writer  observed  on  the  lava 
fields  of  Kapua,  S.  Kona,  Hawaii,  where  it  is  a  small  tree. 

The  wood  is  very  light  when  dry  and  very  porous ;  the  braiiehcs  are  very 
brittle  and  break  easily. 

Pisonia  inermis  Forst. 
Pap  a  la  kcpau. 
[Plates  52,  53.) 

PISONIA  INEEMIS  Forft.  Prodr.  (17T6)  75.  no.  397;-Seem.  Fi.  VH.  (186fi)  195.— 
P.  inermis  var.  lelocarpa  }Ibd.  Fl.  Haw.  Isl.  (1888)  369.— P.  glandia  R.  Brown 
I'rodr.  Nov,  Holl.  (1810)  422;  — H.  Mann  Pror.  Am.  Acad.  VIT  (1S67)  197;— 
Heimerl  in  Engl,  et  Prantl  Pflzfam.  III.  1.  b.  (J889)  29.— P.  procera,  Eertero,  insa. 
in  Giiill.  Zeph.  Tait.  (1837)  39;— Dellea.  Icon.  Select.  HI,  t.  87,— P.  Binnoniana 
Endl.  Fl.  Norf.  (1833)  43.  n.  88;— F.  Bauer,  Illnst.  PI.  Norf.  t,  145.— P.  nmbelli- 
fera  Del  Cist    111    Fl    Ins    Mar   Pap    VII    {18'*2)  Srs  et  F!    Polvn    Frini    (1893) 

Leaies  opfosite  elhitito  or  obo^ite  obloni;  8  to  It  tm  long  3  to  •>  em  wile  on 
petioles  of  15  to  20  mm  lluntlj  ac  immite  contraitel  at  the  base  thin  floweis  loo^th 
hermaphrodite  in  a  \ao'*e  open  panicle  of  lo  to  35  cm  in  lengt  i  [erigone  pale,  4  to  6  ram 
tubular  tunnel  shaped  the  spreading  limb  entire,  plaited  with  5  to  10  erenature*  stamens 
8  to  12  etierted,  st^le  as  long  as  the  stamens  stigmi  oblique  not  fringed  fruiting  pen 
gone  fusiform  35  mm  long   5  ribbed 

Thi^  tree  as  well  as  Pisoma  umhdhfiia,  is  known  to  the  natives  as  Papala 
Kepau  (kepau  being  the  general  name  for  substanies  such  as  tar  pitch  etc  ) 
on  account  of  the  viscid  glue  which  exudes  from  the  fruits.  It  is  a  small  tree  15 
to  18  feet  high,  with  elliptical-oblong  thin  leaves;  it  differs  from  the  other  two 
species  in  its  large,  loose  panicle  and  in  the  flowers,  which  have  the  perigone  not 
parted  but  entire.  It  inhabits  the  dry  or  semi-dry  districts.  It  may  be  found  in 
gulches  back  of  Makawao,  Island  of  Maui,  in  company  with  Felea  cinerea,  Xaii- 
thorylum  sp.,  Pscudomorus  Brunnoniana,  etc.,  as  well  as  on  the  lava  fields  of 
Auahi,  crater  of  Ilaleakala.  On  Hawaii  it  grows  on  the  outskirts  of  the  lava  fields 
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in  Kona,  slope  of  Mt.  ITualalai,  elevation  2000  feet,  and  on  the  slopes  of  Manna 
Loa,  land  of  Keauhou,  at  an  elevation  of  4000  feet,  near  Kilauea  volcano ;  on  the 
Parker  Ranch  near  Waimea,  and  also  on  Molokai. 

The  fruits  of  this,  as  well  as  other  species,  were  used  by  the  natives  for  catch- 
ing birds,  and  was  spoken  of  as  the  "he  kepau  JcapUi  mami,"  or  bird  lime.  The 
wood  is  very  soft  and  of  no  value.  Pisoma  inermis  extends  over  the  Society,  Gam- 
bior,  Fiji,  and  Tonga  groups,  as  well  as  Australia  and  Ceylon.  It  forms  part  of 
the  beach  forests  of  the  Andaman  Islands.  The  fresh  leaves  are  used  in  India 
medicinally  to  subdue  elephantiac  inflammation  in  the  legs  or  other  parts.  It 
is  not  uncommon  in  New  Zealand,  where  it  is  called  "I'ara-para"  by  the  northern 
Maoris. 

LAURACEAE. 

The  family  Lanraceae  is  distributed  over  the  tropical  and  subtropical  regions 
of  both  hemispheres.  It  consists  of  39  genera,  with  about  950  species.  The 
genus  Cassitha,  also  occurring  in  the  Hawaiian  Islands,  is  the  only  genus  with 
parasitic  species,  which  reminds  one  very  much  of  the  Dodder  or  Cuseiita  species. 

In  these  islands  only  one  genus  (Cryptocarya)  has  a  single  arborescent  reprs- 
seutative,  which  is  peculiar  to  Kauai  and  the  "Waianae  range  of  Oahu. 

CRYPTOCARYA  R.  Br. 

Flowers  hermaphrodite.  Tube  of  perianth,  after  flowering,  constricted,  Staminodia 
of  the  4  ci roles  ovate,  shortly  stipitate.  Fniit  dry,  but  entirely  enclosed  within 
the  fleshy  periantheal  tubes.  Testa  of  the  seed  hardly  separable  from  pericarp.  Flowers 
small  in  short  axillary  panicles.      Trees  with  alternate  penninerved  leaves. 

The  genus  Cryptocarya,  which  consists  of  about  40  species,  reaches  its  best  de- 
velopment in  South-east  Asia,  especially  Java  and  the  Sunda  Islands.  A  few  oc- 
cur in  South  Africa,  nine  in  tropical  Australia  and  a  single  one  in  the  Hawaiian 
Islands.  Ten  species  are  American,  especially  Brazilian.  To  this  genus  belongs 
Cr.  moschata  Mart.,  the  American  nutmeg. 

Cryptccarya  Mannii  llbd. 
HoHo. 

CRYPTOCARYA  MANWH  HI  d    Fl    H  w     t  J     (ISSS)    3S"  —Del   Ca  t    111    Fl    Mar    Ta 
"MT    (lh9   )       h —Heller  II    1It«    Isl    (18*3   )   8      — Oreodaphne?  Man  1 

■i        4.C   "VII    (IS     )  l<*9 
Brand  es  angular   the  vo  ng  leaves  an  I  inflorescence     Ikv  w  th  ■!  brow  i  sh  to  nentu 
leases  th  ek  coriaceous    glabrate    oblong       to  1(  long    30  to  4)   nm  w  de    oM  se    nar 

row  ng  at  the  base  the  flat  n  Ir  b  jrolonged  nto  i  flat  n  arg  ed  petiole  of  8  to  16  n  m 
pan  cles  or  ra  ernes  axillarj  12  to  IS  nn  long  tew  flowered  flowers  1  erraaphrod  te 
per  ant  I  s  Ih  ontside  and  w  th  n  f  nnel  la|ei  4  to  ^  ran  lobes  T  n  t  o  ser  ei  the 
liner  ones  larger  ro  nled  sti  ens  fi  of  nearl  equal  length  the  h  outer  ones  inserted  at 
tl  e  b  se  of  the  lobes  and  shorter  antl  ers  longer  than  the  broad  1  air  fllan  ei  ts  the  3 
inner  anthers  extrorse  o  o  d  alternat  ng  witl  broad  triang  ilar  Stan  nodia  0  ary 
free  o  od  st  le  short  obt  e  Ir  pe  o  o  1  globose  blu  "h  black  ibo  t  If  n  n  kng 
1  rlbed  the  tl  n  r  ta  ^  closel  lie  nt  to  tie  pe  inih  eel  tl  tbn  te  ta  tie 
dr  pe    ■<    rownel  b     tl  e  re    an    of  tl  e  r"  intl 
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The  Holio  is  a  very  common  tree  in  the  forests  of  the  leeward  side  of  Kauai, 
where  it  associates  with  Bobea  Mannii  {Ahakea),  Elaeocarpus  bifldus  {Ealia),  Al- 
pkitonia  excelsa  {Eauila),  and  others.  It  is  a  medium-sized  tree,  reaching  a 
height  of  20  to  30  feet,  but  rarely  more.  The  trunk  is  somewhat  rough  and  not 
exceeding  10  to  12  inches  in  diameter.  It  inhabits  the  drier  districts  of  Kauai  at 
an  elevation  of  3000  to  4000  feet,  is  light-loving  and  therefore  mostly  found  on 
the  outskirts  of  the  forests.  Mr.  Forbes  has  found  this  tree,  which  was  thought 
to  be  peculiar  to  Kauai,  on  the  Waianae  range  of  Oahu,  whose  vegetation  is  very 
similar  to  that  of  Kauai.  Nothing  could  be  ascertained  from  the  natives  as  to 
the  uses  of  this  tree.     Even  the  name  HoUo  was  not  known  to  many  of  them. 

SAXIFRAGACEAE 

The  family  Sasifragaceae,  which  consists  of  69  genera  and  about  581  species,  is 
very  widely  distributed  from  tropical  Asia  to  Africa  and  Aiistralia,  also  in 
America  and  insular  regions.  In  the  Hawaiian  Islands  the  family  is  represented 
by  a  single  endemic  genus  with  two  species,  which  belonjra  to  the  section  Hydran- 
geoideae,  as  it  is  a  relative  and  representative  of  the  well-known  Hydrangea. 

BROUSSAISIA  Gaud. 

Flowers  through  abortion  urisexual.  Male  fl<:,wers  witli  fl;it  roi'optru'le,  r,  lanceolate 
sepals,  and  5  valvate  petals.  Stamens  ]0,  with  thiek  subulate  filaments,  ovate  anthers,  and 
sterile  gynoeceum.  Female  fiowers  with  cup-shaped  to  ovoid  receptacle,  triangular  sepals, 
and  small  seale-like  petals,  without  stamens.  Ovary  inferior,  five-celled;  ovules  nume 
on  thick  bipartite  placentas,  with  thick  style  aud  thick  5-lobed  stigma.  Berry  glot 
fleshy,  many  seeded.  Trees  with  thick  densely  tomentose  terete  brandies,  oppositi 
ivborled  serrate  leaves,  and  small  flowers  arranged  in  terminiil  corymbs. 

KEY  TO  THE  SPECIES. 


Broussaisia  arguta  Gaud. 
Kanaivaii  and  Puahanui. 

BEOUSSAISIA  ARGUTA  Gaud.  Bot.  Voy.  IJranie  (t836,  1S3I))  479-80  t.  61);— DC.  Prodr. 
IV.  (1830)  17;— Hook,  et  Arn.  Bot.  Beeeh.  (1832)  84;-Kndl.  Fl.  Siids.  (1836) 
no,  1417;— A.  Gray  Bot.  U.  S.  B.  E.  (1854)  683.  t.  87;— H.  Mann,  Proc.  Am.  Acad. 
VII.  (1867)  165,  et  Fl.  Haw.  Isl.  (1867)  240;— Mrs.  Sinclair  Indig.  Fl.  Haw.  Isl. 
(1885)  pi.  36  (is  not  B.  prilmhhi) --—HM.  Fl.  Haw.  Tsl.  (1S8S)  120;— Del  Cast. 
111.  Fl.  Ins.  Mar.  Pae.  VI.  (18M)  IfiS;- Engler  in  Engl,  et  Prantl.  Pflzfam.  III. 
2.  a.  (1891)  77;— Heller  PI.  Haw.  Isl.  (1897)  828. 

Leaves  opposite  (never  ternate)  obovate  oblong,  slightly  acuminate,  closely  serrate, 
gradually  tapering  into  a  thick  fleshy  petiole  which  is  dilated  at  the  base,  coriaceous  gla- 
brous, quite  opaque,  dark  green  above  with  impressed  veins  which  are  shortly  hirsute; 
corymb  5  to  7  cm  in  height  and  about  10  cm  in  width,  hirsute,  the  branches  subtended  by 
foiiaceous  sessile  bracts  of  12  to  25  mm,  the  bractleta  smaller,  caducous;  male  flowers: 
petals  greenish- blue,  spreading  triangular,  coriaceous,  much  longer  than  the  acute  sepals; 
stamens  exserted;  female  flowers  calyx  ovoid,  the  narrow  acute  teeth  2  mm,  petals  scale- 
like, 1  mm,  ovary  adnate  to  about  %  of  its  length;  berry  dark  red,  globose  with  a  free 
conical  apex,  with  distinct  persistent  style  and  crowned  by  the  calycine  teeth  and  petals; 
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ftaxifragaeeae. 

This  is  one  of  the  most  common  trees  or  shrubs  which  the  traveler  will  meet  in 
the  Hawaiian  rain  forests.  It  occurs  in  all  the  islands  of  the  group  at  elevations 
of  1000  to  3000  feet.  It  is  conspicuous  by  its  dark  green  shiny  leaves,  and  when 
in  fruit  it  is  not  at  all  unattractive.  The  native  name  of  this,  as  well  as  of  the 
other  species,  is  Puahanui  and  Kanawau.  It  is  never  found  in  the  dry  districts, 
but  is  confined  to  the  rain  forests,  where  precipitation  is  heavy.  It  is  easily  dis- 
tinguished from  the  other  species  by  its  small  corymb  and  opposite  leaves,  which 
are  not  transparent. 

Broussaisia  pellucida  Gaud. 
Puahanui. 
(Plate  54.) 

BEOUSSAISIA  PELLUCIDA  Gaud.  Bot.  Voy.  Eon.  (1844-52)  pi.  9.  (exe]ue.  flg.  11  &  12);— 
llbd.  PI.  Haw.  Isl.   (1888)   ]21;-Del  Cast.  111.  Fl.  Ins.  VI   (1890)   163;— Engl,  in 
Eiigl.  et  Trantl  Pflzfain.  III.  2.  a.  (189!)  77. 
Leaves   wliorled,   ternate,  narrower,  4   to   S   em   in  width;   corymb  larger  and   more 

open;   male   flowers:   calyx   about   2  mm;   petals  i   mm,   reddisli;   female  flowers;   calycine 

lobes  short  dentiform,  not  longer  than  the  petaloid  scales;  ovary  adnate  only  in  the  lower 

half;  berry  smaller,  the  stigma  sessile  on  the  free  conical  apex. 

This  species  is  certainly  quite  distinct  from  B.  arguta,  but  is  not  confined  to 
Puna,  Hawaii,  as  it  occurs  on  all  the  islands  of  the  group,  but  at  higher  elevations 
than  B.  arguta.  This  latter  species  practically  goes  not  higher  than  3000  to  3500 
feet,  while  the  other  species  takes  its  place  up  to  5000  and  nearly  6000  feet  eleva- 
tion. It  differs  from  B.  arguta  in  the  larger  female  corymb,  which  is  more  open 
and  almost  as  long  as  broad,  while  the  male  corymb  is  smaller  and  denser.  A 
characteristic  is  the  ternate  leaves,  which  are  not  as  broad  as  in  B.  arguta,  and 
are  perfectly  pellucid,  a  characteristic  not  found  in  B.  arguta,  whose  leaves  are 
opacjiie.  All  these  characteristics  are  constant;  Gaudichaud's  plate  in  Bot.  Voy, 
Bonite  is  most  excellent  and  shows  at  a  glance  the  specific  distinction  from  B. 
arguta.     (Excluding  figures  11  and  12.) 

The  figs.  11  and  12  in  Oaudichaud's  plate  certainly  do  not  represent  B.  pellu- 
cida as  the  stigmas  in  all  specimens  examined  are  sessile  and  not  raised  on  a 
columnar  style  as  is  the  case  in  B.  arguta.  As  no  text  was  published  with  the 
plate,  they  perhaps  were  introduced  for  comparison. 

The  native  names  for  this  and  the  previous  species  are  Puahanui  and  Kanawau. 
It  occurs  on  all  the  islands  of  the  group,  and  is  not  confined  to  Puna,  Hawaii,  as 
;.riven  by  Hillebrand.  The  writer  collected  it  on  the  high  plateau  of  Kauai  and  at 
the  summit  of  Waialeale,  on  the  same  island :  on  Haleakala,  Maui,  it  is  not  uncom- 
mon in  the  rain  forests  at  an  elevation  of  4000  to  6000  feet.  It  is  found  on  all 
the  mountains  of  Hawaii,  Manna  Loa,  Kau,  Hualalai,  South  and  North  Kona,  TTa- 
makua,  and  on  the  summit  of  the  Kohala  Mountains.  The  red  berries  are  much 
sought  for  by  the  native  birds. 

It  is  a  smail  tree,  but  often  a  shrub  with  stout  and  soft  branches  which  are 
hirsute  at  their  ends. 
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PITTOSPORACEIAE. 

With  the  exception  of  the  genus  Pittosporuin.  this  family  is  exclusively  Aus- 
raiian.  It  consists  of  9  genera,  8  of  which  are  peculiar  to  Australia.  The 
;enus  Pittosporum  is  distributed  over  the  tropics  of  the  old  world,  from  tropical 
md  extra-tropical  Soiith  Africa  to  the  Hawaiian  Islands,  and  reaches  its 
lorthem  boundary  in  Japan  and  from  there  to  the  Canary  Islands.  Its  position 
n  the  natural  system  has  been  a  varied  one,  as  the  relationship  of  this  family 
.0  other  plant  families  has  been  rather  a  mystery.  Pax,  in  his  treatise  in  Engler 
'z  Prantl,  places  it  near  the  Hamamelidaeeae,  in  common  with  which  it  has  the 
■esin  duets. 

PITTOSPORUM  Banks. 

Calyx  lobes  free  or  uniteil  at  the  base,  petals  sometimes  unitetl;  stamina  subulate; 
inthers  erect.  Ovary  sessile  or  shortly  stipitate,  incompletely  2,  rarely  3-5eelle(i.  Stylft 
'hort.  Capsule  often  laterally  compressed,  with  coriRceoiis  or  woody  valves.  Seeds  smooth 
ir  rugose,  covered  with  a  viscous  resinons  milky  white  pulp.  Evergreen  shrubs  or  trees, 
glabrous  or  toitientose.  Leaves  entire  or  dentate,  often  crowded  in  spurious  wliorls. 
flowers  in  terminal  or  axillary  racemes,  panicles  or  clusters. 

The  genus  consists  of  more  than  70  species,  and  is  distributed  from  Africa 
;o  the  islands  of  the  Pacific,  as  in  Fiji,  Timor,  New  Guinea  and  in  the  Hawaiian 
Islands,  where  they  have  reached  a  wonderful  development.  The  species  are 
lependent  on  the  insects  for  pollination.  The  flnwers  of  the  Hawaiian  species 
ire  dimorphotis;  that  is,  they  are  of  two  kinds— fertile  and  sterile.  It  is  very 
iifficult  to  render  the  exact  limitation  of  each  species,  which  is  shown  by  the 
fact  that  the  writer  has  found  capsules  belonging  to  three  ditEerent  species  on  a 
single  inflorescence,  on  a  tree  found  on  the  island  of  Lanai.  Hillebrand,  who 
liad  no  mature  capsules  of  each  species,  but  of  only  a  few,  based  his  key  to  the 
species  on  the  flowers.  Ten  species  were  orifrinally  described,  to  which  number 
the  writer  has  added  three  new  ones. 

KEY  TO  THE  SPECIES. 

Inflorescence  axillary  or  eaulinc. 

Leaves    glabrous;    flowers    white    or    cream-col ojed,    the    raceme    pedunculate,    seeds 
smooth. 
Flowers  pedicellate. 

Sepals   ovate,   capsnle   smooth   or   occasionally   roughened,   leaves   spithu- 

late  to  oblong  lanceolate P.  glabrum 

Sepals  lanieolate  acute  or  "ubulate   capsule  rough 

Pedicels  and  peduncle  ^ery  long    leases  acuminate.  .  .      P.  acuminatuin 
Pelieeli  ihott  leaies  thick  dark  green  roundel       ...     P.  spathnlatiim 

Flowers  sessile  or  glomerate  at  the  enl  of  i  long  peduncle P,  glomeratuni 

Leaips  toinentoie    obtuse  or  acuminate    flowers  subsessile  or  pedicellate;   seeds  often 
roigh  at  the  1-a  k 

Flowers  smill  in  a  sessile  duiter    capsule  smooth  ...     P.  tenninalloides 

Flowers  larger  on  a  distini't  peduncle   lapsule  smooth  , .  ,  ,     P.  cauliflonim 

Flowers  glomerate  pedicellate   capsule  very  Hrge  t  to  i  long,  smooth 

P.  Hosinerl 
Floners  i  eli  elHte      ^p  Up  smll    roi  th     Ipt  =  h    to    tntose,  loaves  stronKly 
euriel  ...      P.  Oayaiium 
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Pittosporaeeae. 

Inflorescence  tenniual,  axillary  anij  cauliDC. 
Leaves  glabrous,  seeds  smooth. 

Flowers  large  pedicellate,  capaule  tough,  glabrous P.  Inslgue 

Leave!<  tomentose,  seeds  smooth. 

Flowers  large,  capsule  bluish  glaucous,  deeply  wrinkled P.  Hawaiienae 

Flowers  Bubseasile,  capsule  small,  quadrangular  smooth P.  Eauaiense 

Leaves  tomentose,  seeds  rough. 

Flowers  nearly  always  terminal,  capsule  rough,  tomentose P.  confertifiorum 

Pittosporum  glabrum   Hook,  et  Arn. 

Hoawa. 

(Pliite  5o.) 

PITTOSPORUM  GLABEUM  llook.  et  Aru.  Bot.  Beech.  (1832)  110;— End.  PI    Muds.  (1830) 

no.   1585;— Gray,   Bot,   U.   S.   E.   E.    (1854)    229;— H.   Mann,   Proc.   Aiu.   Ac.   VII. 

(1807)  151  et  Fl.  Haw.  lal.  (1867)  125;— Hbd.  Fl.  Haw.  Isl.  (1888)  23i-Del  Cast. 

III.  Fl.  Ins.  Mar.  Pac.  VI  (1890)   110;-HelleT  PI.  Haw.  Isl.   (18S7)   829. 

A    small    tree   glabrous   throughout;    only   the   young   shoots   pubescent;    leaves    thin 

eorjaceous,  on  slender  branches,  in  loose  whorls;  spathulate  to  ovate  oblong  or  oblanceolate, 

tapering  at  the  base  into  a  short  petiole,  the  apex  obtuse,  rounded  or  acuminate;  peduncles 

terminal,  axillary  or  below  the  leaves,  corymbose  racemose,  6  to  12  flowered;  sepals  ovate 

acute  3  mm,  glabrous;   corolla  12   inm,  white   or  ere  am- colored,  the  spreading   tips   4   mm 

long;   stamens  nearly  as  long  as  tiie  tube;   style  twice  the  length  of  the  glabrous  ovary; 

Btignia  truncate;  capsule  subglobose  smooth,  or  rough,  (wrinkled)  two  to  three  valved,  the 

valves  coriaceous,  25  mm  in  diam.;  seeds  smooth,  angular. 

This  is  a  variable  species  and  presumably  occurs  on  the  whole  Koolau  range. 
It  was  collected  by  the  writer  in  Manoa  and  Pauoa  valleys,  also  in  Nuuanu  Val- 
ley, on  Konahuanui,  Mt.  Olympus,  and  especially  Palolo  Valley,  where  it  is  ex- 
ceedingly common.  In  Niu  Valley  occurs  a  plant  which  agrees  fairly  well  with 
those  from  the  mountains  back  of  Honolulu ;  the  leaves  are  little  shorter  and  not 
acuminate,  neither  are  the  capsules  rough,  but  smooth  and  more  or  less  oblong 
rather  than  subglobose.     It  must,  however,  be  referred  to  this  species. 

It  is  a  small  tree  15  to  20  feet  high  and  is  peculiar  to  the  rain,  as  well  as  the 
drier  forests  of  the  main  mountain  range  of  the  island  of  Oahu  at  an  elevation 
of  2000  feet. 

Pittosporum  acuminatum  Mann. 
Hoawa  or  Fapahekili. 
PITTOSPORtJM  ACUMINATUM  Mann  Troe.  Am.  Acad.  VII  (1867)  152,  et  PI   Haw.  Isl. 
{1S(»7)    J25;— Hbd.  Fl.   Haw.   Isl.   (1888)   22;— Del   Cast.  111.  PI.  Tns.   Mar.   Pacif. 
vr.    (1890)    110;— Pax   in   Engl,  et  Prantl  I'flafam.   III.   2  a   (1S91)    1)1;— llellcr 
PI.  Haw  Isl.  (1897)   828. 
Leaves    chartaceous,    oblanceolate -a  cumin  ate,   perfectly    glabrous,   8    to    20    cm    long, 
2  to  4  cm  TCide,  gradually  merging  into  a  short  petiole  of  about  1  cm;  axillary  peduncles 
very  slender  2.-j  to  6  cm  with  flower,  with  frnit  8  cm,  corymbose-racemose,  the  peduncle  and 
pedicels  hirsute,  bracts  subulate;  flowers  very  fragrant.  5  to  12  oreven  more,  on  pedicels 
of  7  to  20  mm,  sepals  very  narrow  subulate,  pubescent,  petals  cream  colored,  stamens  as 
long  as  the  tube,  anthers  sagittate;  style   slender,  as  long  as  the  corolla,  often  exaerted, 
stigma  capitate;   capsule  subglobose,  tomentose,  rugose   (wrinkled),  seeds  black,  minutely 
tuberculate. 

A  very  handsome,  graceful  tree  with  beautiful  cream-colored,  fragrant  flowers. 
Tree  about  18  to  20  feet  high.  It  is  a  very  distinct  species  and  differs  from  all 
the  rest  of  the  Hawaiian  Fittospomms  in  the  slender  long  peduncles  and 
pedicels. 

155 


,y  Google 


,  Google 


I'ittosporawiie. 

Wawra  in  Flora  writes  that  1'.  acuininahim,  described  by  Mann,  jiiay  belong 
to  the  group  of  P.  termmalioidcs.  This  view  the  writer  does  not  share  with 
Wawra,  but  he  thinks  it  to  be  closer  to  f.  iiisigiie  var.  jS  Hbd.  However,  it  is 
quite  a  distinct  species.  Specimens  were  collected  by  the  writer  on  Kauai,  to 
which  island  the  tree  is  peculiar.  It  is  plentiful  at  Halemami,  and  Kaholiia- 
mano  at  an  elevation  of  4000  feet,  where  it  grows  in  the  drier  forests  or  on  ex- 
posed ridges.  It  was  also  observed  above  Jiakaweli  at  an  elevation  of  2000  feet. 
Specimens  from  this  locality  differ  somewhat  from  those  of  the  higher  elevations 
in  being  much  stouter,  and  in  having  coriaceous  instead  of  chartaceons  leaves. 

Pittosporum  spathulatura  Mann. 
lloawa.    ' 

(Plate  r,(i.) 

PITTOSPORUM   SPATHULATUM   Mami.   Proc.   Am.   Ae.   VII.    (1867)    ISl,   et   PI.   Haw. 

[s!    (ISGT)   12.T;— il!i,L  Fi.  Haw.  Isl.  (1888)   24;— Del  Cast.  111.  Fl.  lus.  Mar.  Pap. 

VI.    (]8i)U)    111;  — rux    iu    Engl,    et    Prantl.    Pflzfam.   III.    2.   a.    (1891)    HI.— P. 

terminalioides   I'laiuli.    var.   BpatbnUtimi   Grav,   Bot.   U.   S,   E    E     (1854)    231;  — 

Wawra  in  Flora  (IS'S)  169 
Branches  stiff  densely  folioie  the  leases  darl  e^een  snh  r-nrnceoua  jjlal  roiis  cniieate 
or  obovate-spathnlate  gnduallv  narrowing  from  in  obttite  and  rounded  apex  into  i  shoit 
petiole  of  ]  to  1  5  cm  fi  to  12  em  long  2  to  4  em  wile  infloresicnce  Tsilliii  with  a  vet 
lowish  pubescence  peduncle  lery  short  about  6  mm  or  nioie  ptdieels  oi  the  same  length 
sepals  ovate- elongate  obtuse  or  acute  sparmgly  pulespent  stamens  shorter  tlian.  the  tube 
anthers  sagittate  o\arv  denselj  tomentose  style  the  length  of  the  o\iry,  stigma  capi 
tate;  capsule  glabrous  when  old  subquadrangiilar  Jeeplv  furrowed  or  rmmiate  seels 
smooth. 

A  tree  of  15  to  18  feet  in  height  octurrin.2  in  the  rain  forests  of  Oahu   espe 
eially  in  the  Koolau  lange      It  is  a  ■ver^  distinct  and  not  vaiiable  %peeies  as  its 
characteristics   are  rjiute  constant      It  is  a  rather  handsome    though  sombei 
plant,  and  is  conspicuous  fiom  a  distance  on  account  of  its  dark  green  foliage 
It  is  quite  common  on  the  upper  -ilopes  of  Konahuanui  ele\ation  3000  feet  and  in 
the  monntains  of  Pnnalnu    Waiahole    and  Waikane     In  the  upper  forests  of 
Oahu  it  takes  the  place  of  P   qlabnim   which  pfrows  up  to  2000  ftet  elevition 
IToraee  Mann  s  specimens  came  fiom  KaaU  Mt.,  W.nanae  ran^. 
Pittosporum  glomeratum  Hbd. 
lloawa. 
PITTOSPORUM  GLOMERATUM  Hbd    Fi    Hd«    1st    (ISSS)    >i  —Del  <  ast    1    t    i)    110,— 

Leaf  whorls  tt  interials  of  5  to  10  cm,  the  \oung  shoott  cinereous  pubestetit,  leases 
spathulate  elongate  l**  to  25  cm  x  2  )  to  » ')  ein,  acuminate  or  obtuse,  graduallj  narrow 
ing  into  a  petiole  of  Z't  mm  or  less,  chirticeous  glabrous,  peduncle  axillirv  25  to  32  mm, 
bracteate,  with  t  dense  cluster  of  almost  sessile  flowers  at  the  apex,  pubescent,  the  lancoo 
late  bracts  3  to  6  mm,  sepals  o\ate,  obtuse  2  to  3  mm,  tomentose,  corolla  white,  with  a 
tube  of  10  mm    oAarj  tomentose,  capsule  ind  seeds  ag  in  /'   iilubram 

A  small  tree  oeeurnng  at  the  eastern  end  of  Oahu  m  WaUupe  Valley  Hille 
brand  also  describes  a  'vanet.'i  ^  aditisepaJa  from  the  same  region,  evidently  a 
alight  variation. 

Till'  spec^ip.t  comes  very  close  to  P.  glabrvni  and  is  perhaps  only  a  form  of  it 
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Pittosporum  terminal ioides  Planch. 

Hoaiva. 

(Plate  57.) 

PITTOSPORUM  TEEMINALIOIDES  Planch,  in  Herb.  Hook;— A.  Gray  Bot.  IJ.  S.  E.  E. 
(IS.54)  2'S}-,—iL  Mann  I'rof.  Acad.  VJI.  (18U7)  151;— et  PI.  Haw.  lal.  (1N67) 
123;— Hbd.  Fl,  Haw.  Id.  (1888)  24;— Del  Cast.  HI.  Fl.  Ina.  Mnt.  Pac.  VI  {1&<M) 
111.— P.  glabratum  Putterl.  Syn.  Pittoap.  11.  (pro  parte  non  Hook,  et  Arn.). 

A  Nmall  tree,  with  stiff  branches;  leaves  crowiled  near  tbe  ends  of  the  iranclies, 
chartaceous  to  thick  coriaceous,  the  upper  side  wnnltled  with  a  close  net-work,  tlie  lower 
side  pubescent  or  glabrous  when  old,  obovate  to  spathnlafe,  or  oblong,  rounded  at  the  aiiex 
or  bluntly  aeuminate  with  reiolutc  marijins.  7  to  111  em  long,  2.5  to  3  cm  wide  on  a 
petiole  of  15  to  20  mm;  inflorescence  terminal,  axillary  or  cauline,  short  tonientose,  the 
tbiek  peduncle  about  2  to  10  mm  long,  the  flowers  anbsessile;  sepals  ovnte  toinentose,  4 
inm,  corolla  cream- colored,  the  tube  short,  6  mm,  its  lobes  half  as  long;  stamens  Imlf  the 
length  of  the  tube;  ovary  tomeutose,  style  of  the  same  length  as  ovary,  the  two  lobes 
of  the  stigma  spreading;  capsule  quadrangular  to  oblong,  tonientose,  flattened,  about  25 
mm  each  way,  with  a  longitudinal  median  groove,  i-eeds  rough,  dull. 

This  species  occurs  on  the  island  of  Hawaii  in  the  scrub  forest  at  an  elevation 
of  200(1  feet  and  aj;ain  in  the  scrub  forests  or  open  country  at  7000  feet  eleva- 
tion. On  Maui  the  writer  collected  specimens  on  the  lava  fields  of  Auahi,  dis- 
trict of  Kahikinui,  southern  slopes  of  Haleatala  at  an  elevation  of  1500  feet, 
H-hich  belong  to  this  species.  It  differs  from  the  Hawaii  plants  in  the  leaves 
only,  which  are  of  much  thinner  texture,  being  chartaceous  and  having  rather 
indistinct  veins,  while  in  the  plants  from  Kona  and  Kau,  Hawaii,  the  veins  are 
very  strong  and  prominent.  The  specimen  figured  came  from  East  Maui, 
southern  slopes  of  Haleakala,  where  it  ffrew  on  the  rough  aa  flows  along  the  gov- 
ernment road.  It  is  a  small  tree,  15  to  18  feet  in  height,  with  a  small  trunk 
about  5  inches  in  diameter. 

Pittosporum  cauliflorum  Mann. 

Hoawa. 

PITTOSPOBUM  CAULLFLOEUM  Mann  in  Proc.  Am.  Acad.  VIT.  (1867)  151,  et  Fl.  Haw. 
Isl.  (18G->  JL>4;— Wawra  in  Flora  (1873)  168;-Hbd.  Fl.  Haw.  Isl.  (18S8)  24;— 
Bel  Cast.  ill.  Fl.  Ina.  Mar.  I'ac.  VI  (189(1)  110;-Pax  in  Engl,  et  Prantl.  Pflzfam. 
111.  2.  a.  (1891)  111. 

A  loosely  branchinj;  tree;  leaves  crowded  at  the  ends  of  the  stiff  stout  branches, 
coriaceous,  closely  areolate  above,  elongate- obovate  or  cuneate  15  to  20  cm  Ions,  5  to  7, .'5 
cm  wide,  rounded  or  shortly  apieulate,  gradually  narrowing  into  a  petiole  of  12  mm,  pale 
green,  densely  covered  nnderneath  with  a  soft  fawn  ot  pale  lemon  colored  tomentum; 
flowers  cauline  on  the  bare  branches  below  the  leaves,  peduncle  4  to  8  mm,  bearing  at  the 
end  8  to  12  subsessile  flowers;  bracts  5  mm;  sepals  3  mm,  ovate  obtuse,  toraentose;  corolla 
cream  colored,  with  a  tube  of  8  to  10  mm;  gtamens  half  as  long,  with  sagittate  anthers; 
ovary  tomentose,  the  stigma  capitate,  2-lobed;  capsule  thick  woody,  the  flattened  valves 
with  a  median  furrow  and  transverse  waves  IS  to  25  mm.  with  the  endocarp  pale  orange; 
seeds  flat  angular,  crenulate  or  tubercular  at  the  back  and  edges. 

A  tree  30  feet  in  height,  with  n  trunk  of  8  to  10  iuche'^  in  diameter.  It  wai 
first  eoUected  by  II.  Mann  on  the  Waianae  rangp,  on  Mt.  Kaala,  and  by  ITiUe- 
brand  in  J^lakaleha  Valley  of  the  same  ranse. 
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The  writer  is  not  acquainted  with  this  species.  Hillebrand  records  three  va- 
rieties of  this  species  as  follows:  ^.  var.  fulvum,  Oahu,  Ewa  to  "Waialua;  y.  var. 
from  Mt.  Kaala,  and  finally  8  var.  flocculosuni,  also  from  Mt.  Kaala. 

It  is  exceedingly  difficult  properly  to  diagnose  the  Hawaiian  species  of  Pitto- 
sporum  and  more  so  the  varieties.  Pittosportim  terminalioides  has  all  possible 
intermediates  finally  approaching  P.  confertiHomm.  It  is  perhaps  one  of  the 
many  forms  of  the  latter.  The  two  species,  together  with  Pittosporum  Hosmeri, 
have  tuberculate  seeds  in  common,  while  all  the  other  species  have  the  seeds 
smooth  and  shining.  P.  Gayanum  also  belones  to  this  group  as  far  as  foliage  is 
concerned,  but  the  seeds  are  smooth  and  not  tuberculate. 

The  writer  has  abundant  material,  biit  even  so,  it  is  extremely  difficult  to  sepa- 
rate them  specifically,  as  all  seem  to  run  very  much  into  each  other. 

P.  glabrum  is  very  close  to  P.  glomeratum  and  differs  from  it  only  in  the 
sei>als  and  pedicellate  flowers,  a  characteristic  which  can  not  be  very  well  relied 
upon,  as  both  forms  occur  often  on  one  and  the  same  plant.  The  capsules  of  P. 
conferiiflorum  from  the  various  localities  have  all  possible  shapes  and  forms,  but 
can  not  be  separated  successfully  into  varieties.  It  will  have  to  remain  a  poly- 
morphous species. 

In  conclusion  the  writer  wishes  to  state  that  he  has  gathered  nuich  material 
from  localities  from  where  Pittosporums  had  never  been  recorded.  Some  of 
them  undoubtedly  are  new,  but  owing  to  incomplete  specimens,  as  the  wanting 
of  flowers,  or  mature  capsules,  the  writer  thinks  it  advisable  not  to  include  them 
in  this  already  voluminous  hook,  but  rather  to  wait  for  additional  material  and 
then  make  an  cxhaTistive  study  of  this  very  variable  group  of  plants. 

Pittosporum  Hosmeri  Rock. 
Aawa  hua  kukid 


Branches  stout  'voung  ^lioot  lubeseent  leaves  crow  lei  at  the  ei  la  of  the  Iranthea 
suh  oriaceoia  glibrous  abo\e  wrinkle  1  with  a  (.lose  network  denseh  tomentose  unler 
neath  with  <i  light  to  larit  Irown  wool  \ouie  leivea  co\ere(i  on  both  sidea  entire  with 
resolute  margins  10  to  1.6  e  n  long  3  to  d  cm  w  le  on  petioles  of  2  to  3  cm  inflore8i.enee 
a\illar\  anl  cai  line  a  corymbose  ra^eiie  the  tomentose  petuticle  2  to  3  em  bracteste, 
the  pedun  le  ai  rronnded  at  the  base  with  numerous  llne^r  aubnlate  bracts  sepals  tomen 
to^e  ovate  acnte  4  mm  long  corolla  cre-im  olorel  the  t  ibe  alout  8  to  10  mm  long  the 
lolea  5  mm  ovate  with  prominent  veins  stamens  as  long  t9  the  tube  anthers  oblong 
ovarv  tomentose  ovoid  oblong  the  stvle  nearly  twite  as  long  sligltly  exserted  eapsulo 
tomentose  when  voung  glabrous  anl  smooth  when  mati  re  valves  wooily  oblong  to  snb 
quadrangular  55  to  75  mm  long  10  to  n5  mn  wide  ant  ibout  4-)  mm  thick  opening  into 
two  to  four  vahes  with  a  longtulmal  melian  groove  endo  r]  I  rigl  t  orange  colored 
seeds  irranged  altermtelv  in  two  rows  on  e^cl  plicei  f i  black  rugose  0  to  "  mn  in 
liameter  differing  from  the  other  Pittoij  orunis  in  that  tie  eiisules  are  not  filled  com 
[letelv  tv  the  seeds   but  ire  arranged  onlj  in  two  rows 

It  1%  a  medium  iized  tn,e  18  to  25  fett  or  more  in  height  with  stiff  more  or 
less  ascending  branches  it  is  most  remarl  able  fo:  the  enormous  capsules  which 
ire  the  largest  in  the  genns      The  t\pe  specimen  was  collected  on  the  la\i  field 
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of  Puuwaawaa,  in  North  Kona,  on  the  slopes  of  Mt.  Hualalai,  Hawaii,  on  June  17, 
1909.  Since  that  time  the  writer  visited  again  this  district  and  collected  addi- 
tional material;  most  of  the  trees  were  then  in  flower.  The  writer  made  also 
extensive  exploration  of  the  forest  siirroundintr  Mauna  Loa,  especially  the  drier 
districts  in  South  Kona,  which  resemble  Puuwaawaa  greatly  as  far  as  vegetation 
is  eoneerned.  In  that  latter  locality  the  writer  found  this  species  very  common, 
and  it  is  certainly  astounding  that  it  has  been  kept  from  our  knowledge  for  so 
long.  The  plants  from  this  latter  locality,  however,  differ  somewhat  from  those 
from  Puuwaawaa,  in  size  of  capsules,  which  are  smaller,  and  in  the  size  of 
leaves,  which  are  much  larger.  The  tree  itself  is  much  smaller  and  more  nearly 
a  shrub,  while  the  trees  at  Puuwaawaa  have  often  a  diameter  of  a  foot  or  so. 

Near  Kilauea  Volcano  at  an  elevation  of  4000  feet  is  a  small  Kipuka  or  piece 
of  land  of  great  age  which  is  surrounded  by  rough  (aa)  lava  flows.  The  area 
of  this  Kipuka  is  56  acres ;  on  it  are  to  be  found  not  less  than  42  species  of  trees. 
The  vegetation  is  such  that  one  would  immediately  look  for  Pittosporum,  but  in 
vain.  The  writer  persisted,  however,  to  locate  a  Pittosporum  representative  in 
the  vicinity,  and  after  a  search  of  several  days  found  a  small  triangular  lot  of 
about  an  acre  in  extent,  which  must  have  been  once  upon  a  time  a  part  of  tbe 
above  Kipuka;  it  was  surrounded  by  enormously  thick  aa  flows,  which  were  cov- 
ered with  stunted  Ohia  lehua  growth,  whilst  in  that  small  pocket  of  land  grew 
Pittosporum  Hosmeri  var.  longifolia,  together  with  Pelea  and  Xanthoxylum. 

The  trees  from  Kilauea  are  identical  with  those  from  Kapiia,  S.  Kona,  and 
also  with  specimens  from  the  upper  slopes  of  Hnalalai,  from  the  forests  above 
Huehue  at  an  elevation  of  5000  feet,  while  the  typical  Pittosporum  Hosmeri  is 
peculiar  to  Puuwaawaa. 

The  variety  is  here  described  as  follows ; 

Van  longifolia  var.  nov. 
(Plates  58,  59,  60.) 
Leaves  lanceolate- oblong  to  obovate  oblong,  tounded  or  imminate  at  the  apex,  15  to 
40  cm  long,  5  to  S  cm  wide,  on  petioles  of  2  to  5  cm  glabrous  above,  densely  covered  under- 
neath with'  an  ocbrai^eoua  to  rufous  toinentum;  flowerg  aa  in  the  species;  capsules  smaller 
subaessile,  10  on  a  common  peduncle  forming  a  clni-ter  ot  often  12  cm  in  diameter,  cap- 
sules globose,  quadrangular  to  oblong,  2-3-4  vahed  the  \al\e^  woody,  4  to  5  cm  long  or 
5  cm  each  way,  glabrous,  smooth,  seeds  as   in  the  ipecies       (.tpsnle  orange  yellow  when 

The  tree  is  quite  common  at  Kapua,  S.  Kona,  Hawaii,  on  the  lava  flows,  but 
does  not  reach  such  a  height  and  size  as  at  Puuwaawaa.  The  trees  of  the  latter 
locality  are  loaded  with  fruit  during  June  and  .Tuly,  while  those  of  Kapua  bear 
mature  fruit  during  the  month  of  February.  However,  the  fruiting  season  of 
these,  like  nearly  all  the  other  Hawaiian  trees,  can  not  be  relied  upon.  Occurs 
also  at  Kilauea,  and  Hualalai,  Hawaii. 

This  species  with  its  variety  resembles  somewhat  P.  terminalioides  of  the  same 
regions,  but  has  only  the  roughened  seeds  in  common  with  it. 

The  fruits  of  P.  Hosmeri  and  variety  are  a  source  of  food  for  the  native  crow, 
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Corvus  hawaiiensis  or  Alala,  which  peeks  oyieii  the  large  woody  capsules  and 
feeds  on  the  oily  seeds  withia.  The  crow  is  peculiar  to  Kona,  Hawaii.  Nearly 
80%  of  all  the  capsules  of  this  species  examineil  by  the  writer  were  oaten  out 
by  these  birds,  which  are  still  very  common. 

Pittosporum  Gayanum  Rock  sp   nov 

iPMe  hi  ) 

A  small  tree  15  to  Ih  feet  ligh  with  a  rouul  spreidiug  erown  or  when  growing  on 
the  high  central  plateau  near  Waialeale  in  tlie  Jense  ram  tori. at  a  tree  with  ^er\  'i.  \ 
Btraight  asoeiv  ling  branches  leaves  crowde  I  at  the  ends  of  the  brdnches  or  spattered 
obo'vate  oblong  shortly  aenminate  with  resolute  margins  glabrous  abo^e  Mnan  lorj 
prominent  inipiessed  dirk  green  with  dark  brown  or  fuUou'i  to  nentum  inderneath 
especially  on  the  \erv  jioininent  iems  the  joung  leaves  eo\ered  on  both  sides  with  a 
dark  reddish  Irown  VlOo]  1j  to  25  im  long  i  to  H  cm  wile  on  somewhat  marginpd 
petioles  of  about  2  im  inflorescence  axiUarj  and  cauline  pelunile  short  1^  mm  ^itli 
dark  reldish  brown  tomentnm  bratteate  bracts  linear  subulate  noolly  as  well  as  the 
o^ato  o  linear  lanteoUte  lepals  flowers  on  petKels  of  5  to  10  mm  sepals  3  mm  tube 
of  tile  cream  colored  corolla  about  10  mm  the  lobes  4  mm  itameng  as  long  as  the  tub*, 
anthers  oblong  style  exserted  three  lames  the  length  of  the  tontentose  ovtrv  capsule 
o\oid  to  cordate  pointed  denseh  tomentose  with  lark  redlisli  brown  wool  about  2  cm 
or  more  in  dnm  the  \il\es  rugose  wrinkled  seeJs  angular  shining  Hack  smooth 
about  5  mm  long 

This  vei'\  mterestme  tiee  i%  pecuhai  to  the  interior  high  plateau  of  Kauai 
especially  the  upper  slopes  of  Waialeale.  It  grows  m  the  swamps  and  swampy 
forests  as  well  as  along  streambeds  several  miles  inland  from  Kaholuamano,  at 
an  elevation  of  4800  to  5000  feet.  It  is  not  uncommon  in  the  more  open  flat 
swamps  in  company  with  the  thousands  of  Lobelia  macrostachys  at  this  region, 
which  is  constantly  wrapped  in  clouds.  It  is  n.  rather  curious  plant,  with  a 
short  trunk  and  perfectly  straight  branches,  which  are  only  few,  three  or  four, 
and  the  large  dark  green  and  brown  foliage.  It  is  a  constant  species  and  grows 
all  over  the  summit  of  Kauai.  It  was  collected  by  the  writer  first  in  Septem- 
ber, 1909,  and  again  in  October,  1909,  in  the  Alakai  swamp  near  the  head  of 
Wainiha,  and  on  Waialeale  October  20,  1911.  The  type  is  8867  in  the  College 
of  Hawaii  Herbarium,  Honolulu,  T.  H.  The  plant  is  named  in  honor  of  Mr. 
Francis  Gay  of  Kauai,  whose  kind  hospitality  and  help  in  exploring  the  Kauai 
forests  the  writer  was  fortunate  to  enjoy.  At  the  very  summit  of  Waialeale 
in  the  open  bog  the  writer  found  a  variety  of  this  species  perfectly  glabrous ;  it 
was  a  shrub  about  f>  feet  hiffh,  and  may  be  described  here  as  follows: 

Var.  Waialealae  var.  nov. 

Leaves  whorled  at  the  ends  of  the  branches,  glabrous  even  the  very  young  leaves, 
obovate  oblong,  acuminate'dull  green  on  both  sides.  5  to  10  cm  long,  2  to  3.5  cm  wide, 
contracting  into  a  petiole  of  1  cm;  capsules  2  em  each  way,  the  valves  deeply  wrinkled 
glabrous,  young  capsules  tomentose,  seeds  as  in  the  species. 

Type  No.  88fi6  in  the  College  of  Hawaii  Herbarium,  collected  by  the  writer 
October  10,  1911,  at  the  summit  bog  of  Waialeale,  Kauai,  elevation  5200  feet.  It 
grew  in  company  with  Pelea  Waialealae,  Labordea  Waialealae,  Lobelia  Kauai- 
eiisj.s,  etc. 
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Fittosporaeeae. 

Pittosporum  insigne  Hbd. 

JJoawa. 

(Plate  62.) 

PITTOSPOEUM  INSIONE  Hbd.  Fl.  Haw.  lal.  (1888)  25;— Del  Cast.  HI.  PI.  Ins.  Mar.  Pae. 

VI   (18S0)   110;— Pax  in  Engl,  et  Prantl  Pflzfara.  Ill  2.  a   (1891)   111. 

Leavca    in    distant    whofls,    thit^k,    chartaceous,    glabrous,    obovate-obloiig,    aeujiiinate 

fi  to  12  cm  X  2.5  to  4  cm,  contracting  into  a  short  petiole  of  1  to  2  cm;  flowers  terminal 

in  the  uppermost  leaf-whorls  and  axillary  or  al!  along  the  stem;  inflorescence  a  corymbose 

raceme  (or  in  East  Maui  specimens  more  or  less  glomerate)  the  flowei^  on  pedicels  of  1  to  2 

mm,  the  rhachis  toraentose,  surrounded  at  the  base  with  numerous  linear  bracts  of  5  to  10 

mm,  bearing  15  to  25  flowers   on  pedicels   of   4   to   8   mm    (in  specimens   from   the   type 

locality) ;  sepals  ovate,  acute,  densely  tomentose,  tomentum  light  yellowish,  corolla  large, 

tube  10  to  12  mm,  the  lobes  broad  ovate  about   8  mm;   stamens  hall   the   length  of   the 

tube,  style  and  ovary  as  long  as  the  tube,  the  latter  densely  villous;  capsule  oblong  about 

£5  mm  long,  deeply  wrinkled,  seeds  smooth, 

A  very  handsome  tree  with  large  cream-colored  flowers;  it  reaches  a  height  of 
about  25  feet  and  has  stiff  ascending  branches.  Hillebrand's  description,  which 
has  been  enlarged  upon  to  suit  the  abundant  material  which  is  at  the  writer's 
disposal,  agrees  exactly  with  plants  from  the  type  locality.  It  is  not  uncommon 
on  West  Maiii,  above  Kaanapali,  at  an  elevation  of  about  3500  to  4000  feet, 
where  it  grows  in  the  rain  forest.  It  was  also  collected  by  the  writer  in  lao 
Valley,  on  the  same  island. 

On  East  Maui,  in  the  rain  forest  of  Mt.  Ilaleakala,  at  an  elevation  of  4000 
feet,  the  writer  met  with  a  Pittosporum  which  he  must  refer  to  this  species, 
though  differing  somewhat  from  the  trees  found  on  West  Maui.  This  is,  how- 
ever, not  surprising,  since  all  Hawaiian  Pittosporums  are  very  variable.  The 
East  Maui  plants  differ  from  the  West  Maui  ones  in  the  inflorescence,  which  *s 
shorter  peduncled  and  has  almost  sessile  flowers :  the  latter  agree,  however,  with 
those  from  the  type  locality.  On  the  northern  slope  of  Ilaleakala,  at  Nahiku, 
on  the  crater  Hinai,  at  an  elevation  of  about  3CI00  feet,  the  writer  met  with  a 
large  number  of  trees  which  will  also  have  to  be  referred  to  this  species ;  they 
differ  from  the  type  specimens  in  the  young  leaves,  which  are  covered  with  light 
brown  tomentum,  and  in  some  other  minor  points. 

On  the  same  mountain,  at  2000  feet  elevation,  the  writer  collected  Hillebrand's 
var.  iJ  of  this  species,  which  is  easily  distinguished  by  the  long  axillary  pe- 
duncles, which  measure  often  5  cm.  and  more.  Tlie  variety  is  a  small  tree,  15  to 
18  feet  in  height. 

Pittosporuim  Hawaiiense  Hbd. 

Iloawa. 

(Plate  63.) 

PITTOSPOEUM  HAWAHENSE  Hbd.  Fl.  Haw.  Isl.  (188R)  26;— Del  Cast.  111.  Fl.  Ins. 
Mar.  Pac.  VI.  (1890)  110;— Pax  in  Engl,  et  Prantl.  Pfizfam.  III.  3.  a  (1891)  111. 
Leaves  spatterinK  or  in  distant  whorls,  large  ob  ovate -oblong,  acute  strongly  nerved, 
glabrous  on  both  sides  when  oli3  or  pubescent  underneath,  young  shoots  covered  with  a 
dense  fawn  colored  tomentum  on  both  sides,  thick  chartaceous,  12  to  22  cm  long,  5  to  7  cm 
wide,  on  petioles  of  1.5  to  3  cm,  flowers  axillary  or  cauline,  racemose  rarely  terminal  on 
hirsute    peduncles    of    about    15    mm,   pedicels    3    to    7    mm;    sepals    ovate,    triangular    3 
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mm,  bravts  ovate  lanceolate  5  to  8  nun;  tube  of  eorollii  about  S  mm  split  up  to  the  upper 
third,  the  lobes  broailly  ovate;  stamens  as  long  as  the  tube,  authers  oblong-sagittate; 
ovary  ovoid,  densely  tomentose  ^tyle  almost  twice  as  long;  capsule  bluish-glaucous  or 
colored,  subquadrangular,  about  3  em  or  more  in  diameter,  valves  woody,  deeply  wrinkled; 
seeds  black,  smooth  or  minutely  tubereulate. 

This  species  is  a  small  tree,  15  to  18  feet  high,  with  straight  ascending 
branches,  bark  white,  smooth;  flowers  cream-potored.  This  particular  species 
occurs  on  the  island  of  Hawaii  in  the  forests  of  Naalehn,  Kau,  at  an  elevation 
of  from  2300  to  4000  feet  or  more,  where  it  is  quite  plentiful.  It  was  also 
collected  by  the  writer  on  the  great  plateau  of  the  Kohala  mountains  of  the 
same  island  at  an  elevation  of  4000  feet,  but  not  at  all  common.  Its  distinctive 
characteristics  are  the  capsules,  which  are  bluish-slaneoiis  and  deeply  wrinkled, 
as  well  as  the  very  large  foliage,  which  is,  however,  exceeded  in  size  by  I'it- 
tospoi-um  Hosmeri  var.  longifoUa. 

Pittosporum  Kauaiense  Ilbd. 
JToawa 

PITTOSPORUM  KAUAIENSE  Hbd.  Fl.  Haw.  Tsl.  (1S88)  25;— Del  Cast.  Til.  Fl.  Ins.  M.ar. 
Pae.  VI.  (1890)  1X1 :— Heller  PI.  Haw.  Jsl.  (1S9T)  829. 
Leaves  chartaeeons  with  Btrong  prominent  nerves,  obovate  oblong,  12  to  24  em  long, 
4  to  8  em  wide,  shortly  acuminate,  with  a  distinct  petiole  of  2  to  4  em  lone,  dark  green, 
glabrous  above,  covered  with  a  whitish  or  golden  yellowish  pubescence;  inflorescence 
axillarj-  or  eauline,  densely  hirsute  with  brownish  hair,  peduncle  short,  about  8  mm, 
pedicels  i  mm,  sepals  scarcely  2  mm,  acuta,  villous,  corolla  cream  colored  the  lobes  about 
2  mm  with  a  strong  median  nerve;  Btamens  as  long  as  the  tube,  style  little  longer;  cajisule 
Bubglobose  111  mm  in  diam,,  glabrous  when  mature,  covered  with  brownish  wool  when 
young,  with  4  deep  longitudinal  furrows;  seeds  smooth,  shiny. 

This  is  one  of  the  tallest  species  of  Pittospomm,  reaching  a  height  of  30  to  40 
feet,  with  a  trunk  of  about  10  inches  in  diameter,  which  is  vested  in  a  smooth 
whitish  bark.  It  is  peculiar  to  the  island  of  Kanai,  where  it  grows  in  the 
forest  of  Kopiwai,  below  Ilalemanu,  3600  feet,  as  well  as  at  higher  elevation. 
It  is  not  common  at  Kaholuamano,  but  was  again  collected  by  the  writer  in  Olo- 
kele  canyon  and  in  the  woods  of  Makaweli,  elevation  2000  feet.  The  trees  from 
the  lower  locality  differ  from  those  of  the  type  locality,  Halemanu,  in  the  cap- 
sules, which  are  wrinkled,  but  are  otherwise  the  same.  The  pubescence  of  the 
underside  of  the  leaves  disappears  with  age. 

Pittosporum  confertiflorum  Gray. 

Hoawa. 

(Plate  64.) 

PITTOSPORUM  CONFERTlFLORtna  Gray  Rot.  U.  S.  E.  E.  (18.14)  232,  pi.  1!);— H.  Mann 
Proc.  Am.  Acad.  VIL  (18(57)  150,  et  Fl.  Haw.  Tsl.  (1867)  123;— Hb.i.  Fl.  Haw.  Isl. 
(1888)   26;— Del  Cast.  111.  Fl.  Ins.  Mar.  Pacif.  VI   (1890)   110;— Pax  in   Kngl.  et 
Prantl.  Pflzfam.  Ill,  2.  a  (1891)  113.— P.  terminalioides  p.  Gray  I.  c.  p.  231. 
Branches  stout,  leafy,  woolly  when  young,  leaves  thick  coriaceous,  alternate  or  whorled 
obovate- oblong,  shortly  acuminate  12  to  20  cm  long,  3  to  6  cm  wide,  contracting  into  a 
distinct  petiole  of   2.5  cm,  pale   fulvo-toment<Dse  underneath,   and   occasionally   above;   in- 
florescence   terminal,    axillary    and    eauline,    the    numerous    flowerB    densely    packed    in    a 
corymbose   raceme   with    an   axis   of   about   2-5   mm;    pedicels   fi   to   12   mm;   bracts   linear 
oblong  16  mm;   sepals  orbicular  ovate  densely  woolly,  obtuse  6  mm;   corolla  CTciim -colored 
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«x  white,  tube  10  to  12  mm  or  lesa,  Jobea  about  6  mm,  stameua  nearly  as  loug  as  the  tube, 
antherB  linear  sagittate;  pistil  short,  ovary  sessile,  oblong,  tomeutose;  capsule  globose- 
ovoid,  somewhat  flattened,  the  thick  woody  valves  3.5  mm,  wrinkled  or  rough  or  some- 
times smooth;  seeds  purple,  compressed  and  angled,  closely  packed  in  two  rows  in  each 
cell,  testa  dull,  minutely  tubeteulate-rugose. 

A  tree  20  feet  in  height  with  stiff,  stout,  ascending  branches.  It  is  a  some- 
what variable  species ;  the  inflorescence  is  not  always  terminal,  but  also  axillary 
and  even  cauline  in  specimens  from  Haleakala,  Maui.  The  writer  collected 
specimens  of  this  species  from  the  type  locality  southern  slopes  of  Haleakala, 
Maui,  where  the  tree  is  not  at  all  common.  It  also  grows  near  Kaupo  at  an  ele- 
vation of  about  5000  feet.  The  leaves  in  the  writer's  specimen  are  much  larger 
than  those  figured  by  Asa  Gray, 

Ilillebrand 's  var.  ii.  from  Kau  and  Kona  agrees  well  with  the  writer's  material 
from  Lanai.  The  genus  Pittosporum  is  exceedingly  well  represented  on  Lanai, 
the  species  confertiflorum  evidently  being  very  variable,  as  there  are  as  many  dif- 
ferent forms  as  there  are  Pittosporum  trees  and  one  would  be  naming  individual 
trees.  It  is  indeed  puzzling,  the  question  of  specific  distinction  in  the  Hawaiian 
Pittosporums,  thanks  to  the  insects  on  which  the  plants  depend  for  pollination. 

Hiliebrand's  typical  var.  ^.  occurs  in  nearly  all  the  valleys  of  Lanai,  as  Kai- 
holena,  Mahana,  Koele,  and  also  on  the  ridges.  It  differs  from  the  species  in  its 
smaller  leaves  and  lanceolate  sepals,  and  is  a  small  tree  about  18  feet  in  height. 
In  some  of  the  Lanai  specimens  the  capsules  are  deeply  wrinkled,  and  quad- 
rangular, with  perfectly  flat  valves  3  cm.  each  way;  one  specimen,  No.  810'). 
has  a  long  bracteate  peduncle  of  4  cm.,  with  large  pedicellate  flowers. 
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This,  the  second  largest  plant  family^ — being  only  exceeded  by  the  Composite 
family — consists  of  nearly  450  genera,  with  over  7000  species,  and  is  of  much 
greater  economic  importance  than  the  latter. 

The  Leguminosae  family  is  distributed  all  over  the  world,  and  is  only  absent 
from  the  very  remote  islands  of  the  Antarctic,  though  only  sparingly  repre- 
sented in  New  Zealand. 

In  regard  to  the  sub-families,  the  Mimosoideae  are  entirely  absent  in  Europe, 
while  the  Papilionatae  are  to  be  found  in  the  Arctic  as  well  as  high  Alpine  re- 
gions of  both  hemispheres. 

The  family  is  represented  in  the  Hawaiian  Islands  by  25  genera,  only  four 
of  which,  however,  have  arborescent  species. 

KEY  TO  THE  GENERA. 
SUB-FAM.  MIMOSODDBAB. 

Leaves  twice  pinnate;  flowers  in  beads  or  spikes: 

Stamens  indefinite;  leaves  mostly  replaced  by  dilated  petioles. . .       1.     Acacia 
SUB-FAM.   CAESALPINIonJEAE. 
Leaves  twice  pinnate: 

Pod-winged  along  the  upper  suture,  calyx  very  oblique 2.     Mezoueurum 

SUB-FAM.  PAPILIONATAE. 
Leaves  abruptly  pinnate: 

Pod    four-winged 3.     Sophora 

Leaves  of  three  leafl.ets 4.     Erythrlna 

ACACIA  Willd. 

Flowers  hermaphrodite  or  polygamous;  calyx  campanulate,  toothed  or  peta,ls  free  or 
tiiiited;  stamens  numerous,  free  or  united  at  the  base;  ovary  sessile  or  raised,  tvfo  to  many 
ovuled.  Legume  oval,  oblong  or  linear,  straight  or  curved,  flat  or  convex,  membraneous, 
coriaceous,  indehiscent.  Unarmed  or  thorny  trees  or  shrubs.  Leaves  bi-pinnate,  or  re- 
duced to  a  phyllodium  or  dilated  petiole.  Flowers  small,  numerous,  mostly  yellow  in 
globular  heads  or  cylindrical  spikes. 

The  genus  consists  of  about  450  species,  which  are  distributed  over  the  tropical 
and  subtropical  regions  of  both  worlds,  being  especially  numerous  in  Africa 
and  Australia.  In  these  islands  only  three  species  are  represented;  one  is 
doubtful  (Acacia  Kauaiensis,  Hbd.). 

KEY  TO  THE  SPECIES. 
Phyllodia  instead  of  true  leaves: 

Pod  flat,  broad  and  straight A.  Koa 

Pod  narrow  and  curved A.  Koaia 

Acacia  Koa  Gray. 

Koa  or  Koa  ka. 

(Plates  65,  66,  67,  68.) 

ACACIA  KOA  Gray  Eot.  U.  S.  E.  E.  (1854)  4S0;— H.  Mann  Proe.  Am.  Acad.  VII  (1866) 
1G5;-H.  Mann  Fl.  Haw.  Isl.  (1867)  235;— Wawra  in  Flora  (1S73)  141;— Hbd.  Fl. 
Haw.  Isl.  (1888)  112;— Del  Cast.  ni.  Fl.  Ins.  Mar.  Pao.  VI  (1890)  160;  — Engl. 
&  Prantl  Pflzfam.  IIL  3  (1894)  110;— Heller  PI,  Haw.  Isl.  (1897)  830.— Acada. 
heterophyUa  Hook,  et  Arn.  Voy.  Bot.  Beech.  (1832)  81;- Eenth.  Mimos.  in  Hook. 
Lond.  Journ.  Bot.  1.  (1839)  368. 
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Phyllodia  falcate,  coriaeeoua,  10  to  15  cm  long,  varjing  from  d  to  S  iiini  to  _4  nun  or 
more  in  breadtli,  narrowed  at  tlie  base,  acute  or  obtuse  at  the  tapering  apex,  the  smootU 
surface  is  striate  with  many  nervesi  on  yoniiger  planta  the  phjUodia  bear  a  bipinn  ite 
leaf;  the  leaflets  12  to  15  pairs,  oblong,  emarginate,  crowded,  peduncles  soljtar3  or  faHCitled 
in  the  axils,  abont  IB  mm  long,  bearing  a  dense  many  floftered  head  of  S  mm  in  diameter, 
calyx  teeth  very  short  5  in  number,  petals  5,  oblong  linLSolate,  glabrous,  more  or  less 
united,  longer  than  the  calyx,  half  the  length  of  the  itameiis,  legume  broadly  linear, 
straight  or  slightly  falcate,  7.5  to  15  cm  long,  IS  to  18  mm  broad  glabrous,  flat  two 
vaived,  about  12  seeded;  seeds  dark  brown  to  black. 

The  Koa  is  one  of  our  most  stately  forest  trees  and  is  next  to  the  Oliia  Jchua 
( Metrosideros  polymorpha),  the  most  common.  It  is  perhaps  the  most  valuable 
tree  which  the  islands  possess,  as  it  is  adapted  for  construction  as  well  as  for 
cabinet  work.  The  Koa  reaches  a  height  of  more  than  80  feet  in  certain  locali- 
ties, with  a  large  trunk  vested  in  a  rough,,  scaly  bark  of  nearly  an  inch  in 
thickness.  "When  growing  in  the  open,  it  develops  a  beautiful,  symmetrical 
crt)wn,  with  usually  short  trunks  of  perhaps  15  to  20  feet  in  height  and  a  di- 
ameter of  more  than  6  feet.  The  lower  branches  are  then  almost  horizontal, 
far-spreading,  while  farther  up  the  branches  become  peculiarly  twisted  and 
more  or  less  ascending.  When  growing  in  the  rain  or  fern  forest,  it  develops  a 
long,  straight  bole  of  considerable  length  and  thickness,  clothed  in  a  rather 
smooth,  gray  bark ;  usually  branching  40  feet  or  so  above  the  ground.  (See  plate 
68.)  It  is  this  sort  of  timber  which  is  most  valuable  for  construction  work, 
while  the  Koa  of  the  drier  districts  has  a  much  more  beautiful  wood  and  is 
more  suitable  for  cabinet  work.  The  Koa  has  two  kinds  of  leaves,  true  leaves 
and  phyllodia.  Young  twigs  or  young  trees  always  have  first  the  true  twice 
pinnate  leaves,  which  gradually  pass  into  phyllodia^ — -that  is,  the  petioles  become 
dilated  and  take  the  place  of  the  true  leaf. 

The  adult  trees  bear  phyllodia  only,  though  an  occasional  twig  near  the  base 
of  the  trunk  will  have  true  leaves.  The  Koa  is  found  on  all  the  islands  of  the 
group,  and  adapts  itself  to  almost  any  condition.  It  descends  to  as  low  as  600 
feet,  and  ascends  to  an  elevation  of  5000  feet,  and  sometimes  higher.  Beautiful 
trees  can  be  observed  on  the  slopes  of  Mauna  Loa  on  the  Island  of  Hawaii,  not 
far  from  the  volcano,  as  well  as  in  South  Kona  on  the  same  mountain.  It  is 
sad,  however,  to  see  these  gigantic  trees  succumb  to  the  ravages  of  cattle'  an  1 
insects. 

Large  tracts  of  Koa  forest  which  twenty  years  or  so  ago  were  in  their  prime 
have  now  perished,  and  nothing  is  left  but  the  dead  trunks  with  their  huge 
branches  dangling  on  strings  of  hark,  ready  to  drop  from  the  dizzy  heights, 
when  stirred  by  the  slightest  gust  of  wind,  crushing  everything  beneath  them. 
Such  is  the  condition  of  the  Koa  forest  of  today  in  certain  tracts  of  land  on 
Hawaii.     Cattle  are  the  great  enemy  of  the  Koa. 

Above  Kealakekua,  in  South  Kona,  of  the  once  beautiful  Koa  forest  90  per 
cent  of  the  trees  are  now  dead,  and  the  remaining  10  per  cent  in  a  dying  con- 
dition. Their  huge  trunks  and  liml»s  cover  the  ground  so  thickly  that  it  is  diffi- 
cult to  ride  through  the  forest,  if  such  it  can  be  called.    It  might  be  said,  how- 
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ever,  that  there  are  still  tracts  of  land  where  the  Koa  forest  is  in  its  natural 
condition.  As  already  mentioned,  the  Koa  adapts  itself  to  almost  any 
environment.  Ancient  aa  (rough)  lava  flows  have  been  covered  by  Koa  trees 
to  the  exclusion  of  everything  else.  It  is  on  these  lava  fields  that  the  trees  are 
still  in  good  condition,  as  cattle  usually  avoid  crossing  these  sharp,  rugged  fields 
of  lava. 

Prom  the  big  trees  foiuid  in  Kona,  Hawaii,  the  natives  of  by-gone  days  used 
to  carve  their  great  war  canoes.  Occasionally  one  can  find  an  imfinished  log 
which,  owing  to  its  enormous  weight,  was  abandoned  by  the  natives,  who  were 
unable  to  remove  it  to  the  lowlands  and  beach.  Today  the  wood  is  used  for 
furniture  and  is  sold  as  Hawaiian  mahogany,  though,  of  course,  it  bears  no 
relation  to  the  tree  of  that  name.  The  bark  of  the  Koa  was  used  by  natives 
for  tanning  purposes. 

At  lower  elevations,  as  on  Oahu  on  the  windward  side,  Koa  is  associated 
with  the  screw  pine  (Pandanus  odoratissimiis),  while  at  the  middle  forest  zone, 
at  4000  feet,  it  is  usually  found  in  company  with  the  Naio  (Myoporum  sand- 
wicense),  Kolea  (Suttonia),  Metrostderos  polymorpha,  and  Mamanl  (Sophora 
chrysophylla) ,  while  in  the  forks  of  its  branches  in  accumulated  humus  flourish 
arborescent  species  of  Lobelias  of  the  genns  Clermontia. 

The  Koa  is  peculiar  to  the  Hawaiian  Islands,  but  is  closely  related  to  a 
species  (Acacia  heterophylla  Willd.),  in  Mauritius  and  Bourbon;  while  Acacia 
laurifoUa  is  a  seaside  tree  in  Viti  and  Samoa;  the  vernacular  name  in  Viti  is 
Tatakia,  and  in  Samoa  Tatakia  or  Tatagia. 

The  Koa  is  attaelted  by  several  insects.  A  few  lepidopterous  insects  feed  on 
the  Koa  leaves,  such  as  Scotorijthra  caryopis  Meyr  and  8.  tdolias  Meyr,  which 
are  often  responsible  for  the  defoliated  Koa  trees,  as  well  as  the  8.  rara  (Bult.), 
the  most  common  species  of  the  genus.  Of  borers,  several  beetles  live  in  the 
Koa  trunks,  such  as  Aegosomus,  while  the  larvae  of  Thyrocopa  alboonu- 
bila  Walsm.  are  found  in  dead  branches  of  Koa,  as  well  as  larvae  of  T.  abusa 
Walsm.  on  the  bark  and  dead  twigs.  Besides,  other  lepidopterous  insects  may 
be  found  in  more  or  less  decayed  Koa  trunks. 

Acacia  Koaia  Hbd. 
Koaia  or  Koa  olia. 

ACACIA  KOAIA  Hbd.  PI.  Haw.  Is!.   (1888)   113;— Del  Cast,  111.  Fl.  Ids.  Mar.  Pacif.  VI 
(3890)  160. 
Leaves  as  in   Koa;   axillary  racemes  with  not   more  tlian   3  heads,  generally  reduced 
to  a  single  one;   pod  very  narrow,  not  over  8  mm   wide,  and   about   15.5   to  15   cm   long; 
otherwise  as  in  Aoacia  Koa. 

The  Koaia,  unlike  the  Koa,  is  a  rather  small  tree,  reaching  a  height  of  only 
20  to  25  feet.  The  trunk  is  not  straight  as  in  the  Koa,  but  gnarled  and  twisted. 
The  bark  is  rough  and  corrugated.  It  differs  mainly  from  the  Koa  in  its  pods, 
which  are  very  narrow,  linear,  while  those  of  the  Koa  are  broad.  The  leaves 
are  the  same  as  in  the  Koa. 
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The  Koaia  inhabits  the  very  dry  (.listricts  on  the  leeward  sides  of  the  Islands 
of  Molokai,  Maui,  and  Hawaii.  On  Molokai,  it  grows  at  Kalae  as  well  as  on  the 
edge  of  the  dry  canyon  below  Kamokn,  in  company  with  Naio  (Myopomm  sand- 
wicense),  Walahee  (Plectronia  odorata),  Aiea  (Nothocestrum),  Dodonaea,  et«. 
On  JIaui  it  can  be  found  on  the  Kula  slopes  of  HaJeakala  at  an  elevation  of 
2000  feet  or  more,  together  with  the  Halapepe,  while  on  Hawaii  it  grows  on  the 
lava  fields  of  North  Kona,  especially  on  the  slopes  of  the  ridge  between  Puua- 
nahulu  and  Punwaawaa,  associated  with  Reynoldsia,  Maba,  Osteomeles  (JJlei), 
etc.,  as  well  as  on  the  lava  fields  of  Kawaihae  inka,  along  the  road  together  with 
the  Malta,  Naio,  Mamani,  and  Kulul. 

Koaia  wood,  which  is  much  harder  than  the  Koa  and  closer  grained,  was  used 
by  the  natives  for  spears  and  fancy  paddles.  It  is  endemic  to  the  islands,  and 
was  first  discovered  by  Dr.  W.  Hillebrand,  and  described  by  him  in  his  valuable 
work  on  the  Flora  of  the  Hawaiian  Islands. 

He  also  describes  a  species  of  Acacia  from  Kauai,  specimens  of  which  were 
sent  to  him  by  Valdemar  Knudsen  of  Kekaha,  Kanai.  He  gave  it  the  name 
Acacia  Kauaiensis,  but  does  not  say  whether  it  is  a  tree  or  shrnb.  As  the  writer 
did  not  meet  with  any  trees  that  would  answer  the  description  given  by  Hille- 
brand, it  is  here  omitted  and  simply  mention  made  of  it. 

The  Koaia  flowers  during  the  early  part  of  the  summer  or  late  spring,  but 
flowers  and  fruits  iisually  can  be  observed  on  the  same  tree  during  July  and 
August. 

MEZONEURUM  Desf. 
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A  genns  of  eleven  species  found  in  the  tropics  of  the  old  world,  distributed 

from  India  to  Malay  archipelago,  Queensland,  and  New  South  Wales,  with  one 

species  in  tropical  West  Africa,  and  one  in  the  Hawaiian  Islands. 

Mezoneurum  Kauaiense  (Mann)  Hbd. 

UhiuJn;  Kea  on  Mani. 

(Plates  69,  70,  71.) 

(The  native  name  "Kalamona"  is  not  applied  to  tWa  plant,  as  stated  by  Hillebrand,  but 

to  an  introdueed  species  of  Cassia.) 
MEZOKEUKDM  KAUAIENSE  {Mann)  Hbd.  Fl.  Haw.  Isl.  (1888)  110;— Del  Cast.  HI.  Fl. 

Tns.  Mar.  Paoif.  Vll.  (1890)   157.~Caeaalpliiia  Kavalensis  Mann  Pre.  Am.  Acad. 

VII.  <1866)   164,  and  Fl.  Haw.  Isl.  (1S67),  233 ;— Brigham  Mem.  B.  P,  B.  Mua.  III. 

(1911)  irs. 

Branches  loose  spreading,  unarmed,  the  young  shoots  covered  with  a  hoarj  piibesceiiee; 
leaves  abruptly  pinnate  with  1  to  5  paire  of  pinnae,  each  pinnae  with  4  to  8  pairs  of  leaf- 
lets, the  common  rhachis  T.-l  to  13.5  cm,  the  pinnae  3.5  to  7.-5  em;  leaflets  oblona,  25  to  30 
mm  X  12.3  mm.  obtuse  at  both  ends  membraneous,  on  petioles  of  2  mm;  stipules  none  or 
small  wart-like;  raceme  terminal,  hoary  25  to  7-5  mm  long  densely  floriferons  from  the 
base;  the  pedicels  215  to  -'lO  mm,  .iointed  above  the  middle;  bracts  ciliatn,  caducous; 
calyx   glabrous   pinkish   or   red;   petals   pinkish   jmrple   or   red,   shorter   than   the   calycine 
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I'tbea;  stamens  exserted  the  filaments  hairv  broad  and  flit  btlon  ;  ovary  glabrous,  3  to  5- 
Civnled;  style  incurved  stigma  small,  pod  btmd  oblong  or  obnvate  nearly  10  em  long 
by  about  fi  cm  wide,  with  a  dorsal  wing  of  6  to  2  mm  in  width  running  along  its  whole 
length  and  ending  in  an  uncinate  point,  indehiscent  gllucous  reddish  when  young; 
seeds  2  to  i,  pale  ovate  flat,  18  to  20  mm  x  14  to  16  mm 

The  Vhiuhi  is  a  "(eii  beatititul  tree  with  a  trunk  oi  sometimes  more  than 
one  foot  in  diameter.  The  bark  is  rongh-scaly  and  of  a  dark-gray  to  brown 
color.  The  leaves  are  pinnate,  having  4  to  8  pairs  of  leaflets  of  about  lyi  inchas 
in  length.  The  flowers  are  arranged  in  terminal  racemes  1  to  4  inches  long,  and 
are  of  a  beautiful  dark-red  color;  legume  is  broad,  oblong,  3  to  S'/-  by  2  inches, 
and  is  winged  on  one  side;  when  young  it  is  pinkish,  glaucous,  and  very  pretty. 

The  tree,  which  was  first  discovered  on  the  Island  of  Kauai,  inhabits  tht* 
leeward  side  of  the  islands,  especially  the  aa  lava  fields.  It  is  not  uncommon  on 
the  Island  of  Hawaii.  At  North  Kona,  between  Huehue  and  Puuwaawaa,  eleva- 
tion 2000  feet,  the  writer  observed  the  biggest  trees.  They  are  not,  however, 
very  tall,  reaching  a  height  of  about  30  feet,  with  short  trunks.  On  Kauai  they 
are  very  scarce  nowadays,  only  individual  trees  being  found  in  a  gulch  beloi'- 
Pun  ka  Pele  back  of  Waimea;  on  Hawaii  they  are  only  found  in  Kona,  where 
quite  a  number  of  trees  exist,  the  latter  place  being  a  new  locality,  as  no  TJhiuM 
had  been  recorded  previously  from  Hawaii. 

The  tree  is  known  by  the  natives  as  Uhiuhi  on  Kauai  and  Hawaii,  while 
on  llanii,  along  Kaupo,  the  southern  outlet  of  Haleakala  crater,  it  is  known  as 
Kea.  It  blossoms  in  the  early  spring.  On  Hawaii  it  is  associated  with  Kokia 
Eockii  Lewton,  the  native  red  cotton  or  Kokio,  Erythrina  monosperma  or 
Wiliwili,  Cohibrina  oppositifoUa,  Dodonaea,  Sideroxylon,  Maba  sandwicensis, 
Oateomeles,  eta.  It  is  also  fonnd  on  Oahn  in  the  mountains  of  Waianae  and  on 
Wailupe.    It  has  not  been  reported  from  Molokai  or  Lanai. 

The  wood  of  the  TJhiuhi  is  extremely  hard,  close-grained,  and  very  durable;  it 
is  of  almost  black  color,  with  a  light-colored  sapwood.  The  natives  made  their 
spears  from  it,  as  well  as  the  laatt  melo-melo  or  laau  makaalei,  a  peculiar  imple- 
ment for  fishing.  The  laau  melo-melo  had  the  shape  of  a  clnb,  to  which  a  line  was 
attached  at  the  tapering  end.  When  fishing,  the  natives  used  to  drop  the  wood, 
which  previously  was  besmeared  with  a  sweet,  sticky  substance,  into  the  water, 
through  which  it  was  slowly  pulled  in  order  to  attract  the  fishes,  which  were 
then  caught  by  a  man  with  a  net,  who  followed  behind.  The  wood,  being  very 
heavy,  will  sink  in  the  water  even  if  a  hundred  years  old,  and  was  on  that  ac- 
count selected  by  the  natives  for  the  above-described  purpose. 

The  TJhiuhi  is  peculiar  to  these  islands,  outside  of  which  it  is  not  found. 
A  species  of  Tortrix  feeds  on  the  flat  seed-pods  of  the   Vhuihi;  it  is  seldom 
that  perfect  pods  are  met  with. 

SOPHORA   L. 

Calyx  with  short  teeth;  vexihim  broail,  obovate  or  circular,  often  shorter,  rarely  longer 
than  the  carina;  alae  oblong;  stamens  free  or  rarely  connected  at  the  base  in  a  ring,  with 
dorsifixed  anthers,  ovary  with  many  ovules;   pod  cylindrical  often  tortracted  between  the 
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seeds  or  slightly  ((impressed  Loniceous  often  tout  winged  fleslij  or  wood^,  usually 
in  delis  cent  seeds  o\ate  or  globose  Trees  or  sliruba  rarely  pecennial  herl  «  with  iuipari- 
pinnate  leaves  leaflets  usoallj  Binall  and  numerous  flowers  jeUow  or  white  rarely  purple, 
ill  simple  terminal  rai.eines  or  several  forming  a  terminal  panicle 

Only  one  species  found  in  the  Hawaiian  Islands.  The  genus  consists  of  more 
than  twenty-five  species,  distributed  over  the  warmer  regions  of  both  hemispheres. 
Trees  or  shrubs,  distributed  from  Western  Thibet  to  Ceylon,  China  and  Japan, 
Siberia,  Texas,  California,  South  America,  New  Zealand,  Bourbon,  and  one  on 
our  islands.  S.  tomentosa  is  a  tropical  cosmopolitan,  and  is  found  in  all  the 
islands  of  the  South  Seas,  including  New  Guinea. 

Sophora  chrysophylla  Seem. 

Mamani. . 

(Plates  72,  73,  74.) 

SOPHORA  CHEYSOPHYLIA  Seem,  in  Flora  Vit,   (1873)   R(i;— H.  Mann  Proc.  Am.   Aead, 
YIT   (18G(5)   364,  et  Fl.  Haw,  Jsl.   (1867)   192;— Hbd.  Fl.  Haw.  Isl.    (1888)   1(18;— 
Del    Cast,    III.    Fl.    Ins.    Mar,    Pacif.    VI    (1890)    157.— Edwardsia    cluyBOplirUa 
Salisb.  in  Trans.  Linn.  Soe.  IX   (1808)   302  t.   26,  f.  1; — Ker.  Bot.  Reg.  t.  738;— 
DC.  Prodr.  2  (1825)  97;— Endl.  Fl,  Suds.   (1836)   no.  1610;— A.  Gray  U.  S..  E.  E. 
(1854)  459;— Wawra  in  Flora  (1873)  140. 
■iouna  sliooto  silk>  jubesrent    leases  15  5  to  1 J  em  long   with  6  to  1 )  pairs  of  leaflets; 
leaflets  donate  oblong   20  to  "d  mm  x  8  to  12  mm    obtufe    often  retuie,  with  a  cinereous 
silverj   or  tawnv  pubescence  (when  growing  at  high  altitudes)  or  glalrous  <at  low  eleva- 
tion)   racemes  terminal  and  latenl    12  to  2'"  mm  long   tomentose      alvx  about  6  to  10  mm, 
cup- si  aped  lobes  broal   and  obtuse     petals   25   mm   long     jellow    the   broad   vexilum   re- 
curved  the  HUberect  alae  and  cinna  nearly   as  long    stamens  as  long  as  the  carina;  ovary 
tomentose    jod  10  to  15  cm  long    8  mm  wide    often  deejlv  donstncted  between  the  seeds, 
fourwmgel     indehiscent     seeds   4   to   8    oial   somewhat   compressed    mellow   8   mm   long. 
The  \ar    i    mentioned  in  the  Bot    of  tlie  V    S    Exploring  Expedition  is  only  a  glabrous 
form  of  th  h  species  usually   found  m  the  lowlands  where  it  ]S  shrub    and  never  a  tree. 

The  Mamant  is  a  tree  of  20  to  40  feet  m  height  with  a  trunk  reaching  some- 
times 2  feet  in  diameter  It  is  \ested  in  a  li^ht  blown  corrugated  bark  of  a 
half  inch  in  thickness  Th  leases  are  5  to  6  inches  lon^  and  have  from  6  to  10 
pairs  ot  leaflets  The  flowers  ire  a  bright  >ellow  and  nc  irrinffecl  in  droop- 
ing racemes   which  aie  eithei  teiminal  or  lateral 

The  Mantani,  which  mi>  be  found  (TO  all  the  islands  with  the  exception  of 
Oahu  and  Molokai  growb  from  almost  sea  le\el  up  to  nearly  10  000  feet  elevation. 
It  inhibits  the  high  mountains  of  Hawaii  Maum  Kea  Mauna  Loa,  and  Hua- 
lalai  up  to  10,000  feet,  where  it  forms  the  upper  forest  zone  together  with 
shrubby  Composites,  such  as  Baillardia  arborea  and  E.  strutJnoloides  and  other 
plants  peculiar  to  these  regions.  On  Kauai  it  never  grows  to  a  tree,  while  on  the 
slopes  of  Mauna  Loa,  on  Hawaii,  near  the  volcano  of  Kilauea,  it  reaches  its  best 
development.  Trees  of  40  feet  in  height  are  not  uncommon  at  an  elevation  of 
4000  feet.  In  North  Kona,  on  the  slopes  of  Ilnalalai  on  the  lava  fields  just 
below  Huehue,  it  is  about  2  to  4  feet  high,  branching  from  the  base,  and  does 
not  resemble  the  fine  trees  which  may  be  found  higher  up  at  7000  to  8000  feet 
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on  the  same  slopes.  At  low  elevation  the  plant  is  entirely  glabrous,  while  just 
below  and  above  the  snow-line  it  is  covered  with  silvery-gray  hair,  which  pro- 
tects it  from  the  severe  eold  which  it  experiences  not  only  during  the  winter 
but  also  in  the  summer  months.  The  writer  experienced  a  temperature  of  19° 
Fahr.  during  a  night  spent  on  Mauna  Kea  in  the  month  of  July.  A  few  small 
trees  were  found  on  Lanai  just  above  the  homestead  of  the  former  manager  of 
the  Lanai  Ranch  Co.,  in  a  small  gulch  all  by  themselves.  "Whether  they  were 
planted  there  by  human  hand  or  by  birds  cannot  be  ascertained,  but  the  former 
may  be  more  reasonable,  as  they  were  not  found  elsewhere  on  Lanai. 

The  wood  of  the  Mamani  is  exceedingly  hard  and  very  durable  in  the  ground. 
It  is  therefore  mainly  used  for  fence  posts  by  the  cattle  ranchers  on  the  large 
estates  on  Hawaii.  On  Haleakala,  Maui,  the  trees  are  of  medium  size,  though 
reaching  a  similar  development  at  Auahi  as  near  the  volcano  at  PuaiUu.  On  the 
upper  slopes  of  Haleakala  they  are  shnibby.  The  wild  cattle  and  horses,  which 
are  very  numerous  on  the  upper  slopes  of  Mauna  Kea,  live  almost  exclusively 
on  the  young  leaf  shoots  of  the  Mamani  during  the  dry  season,  when  there  is 
no  grass  available.  But,  thanks  to  the  hardiness  of  the  trees,  which  are  ex- 
ceedingly deep-rooted,  they  are  able  to  withstand  these  ravages  of  the  descend- 
ants of  Vancouver's  cattle. 

The  Mamani  is  peculiar  to  the  Hawaiian  Islands,  while  8.  tomentosa  is  found 
in  the  South  Sea  Islands,  where  it  grows  on  the  beach.  In  Viti  or  Fiji  it  is 
known  by  the  name  Kau  ni  alewa,  or  women's  tree. 

Two  native  beetles  infest  the  Mamani.  They  belong  to  the  peculiar  genus 
Plagithmysus,  and  nearly  every  tree  can  be  seen  perforated  with  small  holes,  the 
work  of  the  beetle.  But  to  the  credit  of  the  beetle  may  it  be  said  that  they  at- 
tack only  trees  already  in  a  dyiii^  condition.  The  two  species  are  P.  Jilacl.lnirni 
snd  P.  Darwinianus. 

ERYTHRINA    L. 

UalTs  campanulate,  truneate,  or  5  tootlieil;  \exiluin  large,  eomlupHeate,  alae  short, 
«fteE  very  small  or  wanting;  carina  loiigev  or  shorter  than  the  alae,  the  two  petals  free 
or  partially  connate;  vexiliary  stamens  free,  or  connate  with  the  others  which  are  connate 
to  the  middle;  ovary  stipitate,  with  several  ovules;  style  subulate,  with  a  small  terminal 
«tigma;  pod  stipitate,  linear,  curved,  compressed  or  cylindrical,  tapering  at  both  ends, 
contracted  between  the  oval  seeds;  two  valved,  sometimes  follicular  or  indehiscent.  Trees 
■or  erect  shrubs  with  stout,  often  prickly  branches.  Leaves  pinnately  three-foliolate.  with 
glandular  ftipellae;  flowers  iu  terminal  or  axillary  racemes,  generally  scarlet;  bracts  and 
bractleta  small  or  wanting. 

Only  one  species  represented  in  the  islands.    The  genus,  which  is  distributed 

•over  the  tropics  and  subtropies  of  both  hemispheres,  consists  of  thirty  species. 
They  range  from  the  Himalayas  to  tropical  West  Africa,  Brazil,  Australia  and 
tropical  America,  one  species  being  cosmopolitan,  with  one  species  in  the  Ha- 
iviiiian  Islands,  which  is,  however,  found  in  the  other  islands  of  the  Pacific. 
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Erythrina  monosperma  Gaud. 

WiliwiU. 

(riate  75.) 

EEYTHEINA   MONOSFEBMA   Gaud.   Bot.   Vov.    Utaiiie    (182li)    48ti,   pi     114;  — Hook    et 

Am.  Bot.  Beeeb.  (1832)  81;— Endl.  Fl.  Suds.  (1836)  no.  16*1;— A.  Gray  U.  S.  E.  E, 

(1854)   444;— H.   Mann  1.  e.  p.  163,  at  Fl.   Haw.  IbI.   ^^m^)   ISS;— Sinclair  Indig. 

Fl.  Haw.  Isl.  (1885)  pi.  18;—  Hbd.  Fl.  Haw.  IbI.  (1888)  99;— Del  Cast.  111.  FL  Ins. 

Mar.  Pacif.  VI  (1890)   151,  et  PI.  Polyn.  Frane.   (18D3)  47;— Heller  PI    Haw.  lal. 

(1897)    834. — E.  montana  Forst.  in   Panther,  Herb.,   et   in   t'uzent,  Tahiti    (1S60) 

240.— E.  taliltensis  Nadeaud  Enum.  (1873)  n.  499  —  CoraUodendron  monospenim  <) 

Ktze  Rev.  Oen.  PI.  J  (1891)  173. 
Leaflets  ovate  or  deltoid,  broader  than  long  5  to  6.5  cm  x  fi..'5  to  9  em,  obtuse,  entire, 
trunpate  or  Bubcordate  at  the  base,  cliartaeeouR,  tomentose  underneath;  the  petiole  of  the 
terminal  leaflet  10  to  25  em  long,  the  petiolules  of  the  lateral  ones  .t  mm;  stipules 
gland  like;  ranemes  in  the  axils  of  the  ultimate  leaves,  fulvo-tomentose,  stout,  dense, 
nodose,  with  two  or  one  flowers  at  a  node,  l.i  to  20  em  long;  bracts  2  mm  or  less; 
pedicels  4  to  S  mm;  ealyK  thickly  tomentose;  minutely  toothed,  flowers  pale  yellow  or 
brick  red;  vexilum  25  to  50  mm  nearly  as  broad  as  long,  about  3  times  longer  than  the 
obtuse  alae  and  carina;  stamens  about  as  long  as  the  vexilum;  anthers  pointed,  versatile; 
ovary  tomentose,  about  12  mm  long,  stipitate  3  to  5  ovuled,  half  the  length  of  the  st.vle; 
pod  35  to  50  mm  long,  1  to  many  seeded  (the  name  monosperma  is  badly  chosen) ;  seeds 
about  12  mm,  bright  red. 

The  Wdtwili  is  a  medinm-sized  tree  of  20  to  30  feet,  with  stiff,  gnarled 
branches  and  a  spreading  crown.  The  trunk  is  usually  short,  with  few  conical 
prickles  on  its  otherwise  smooth,  thin,  yellowish  bark.  It  is  usually  of  very 
large  diameter,  often  3  to  4  feet  and  more.  The  WiliwUi  has  the  reputation  of 
having  the  lightest  wood  of  any  of  our  island  trees.  It  loses  its  leaves  in  the 
early  fall  or  late  summer  and  flowers  from  early  spring  to  June  or  July,  accord- 
ins  to  environment,  before  the  new  leaves  appear,  though  sometimes  flowers  and 
leaves  may  be  fonnd  together.  The  former  are  of  a  brick-red  or  white  color, 
and  iJOt  altogether  unhandsome.  The  bright-red  seeds  are  usually  single,  one 
in  a  pod,  from  which  the  tree  derives  its  specific  name  monosperma  (oim- 
seeded).  It  is  called  tiger's-claw  by  the  foreigners,  on  aeeonnt  of  its  flowers, 
which  are  claw-shaped. 

The  WiliwiU  is  the  feature  of  lowland  vegetation  up  to  I'lOO  feet.  It  thrives 
best  in  the  hottest  and  driest  districts  on  the  leeward  sides  of  ail  the  islands,  es- 
pecially on  the  scoria  and  among  roclis.  It  grows  iisually  in  company  with 
Myoporiim  sandwicense  (Naio),  Beynoldsia  sandwicensis,  Nototrichium  sandwi- 
cense,  etc.  It  is  characteristic  of  the  lava  fields  of  North  Kona,  Hawaii,  on  the 
west  end  of  Molokai,  the  gorges  of  Manna  Lei  and  Nahoku  on  Lanai,  the  lava 
fields  on  the  southern  slopes  of  Ilaleakala,  Mani,  in  the  dry  canyons  on  Kauai,  and 
even  on  the  barren  Island  of  Kahoolawe  a  few  trees  are  still  in  existence.  (See 
Plate  XXVII.) 

The  very  soft,  white  wood  of  the  M^iliwili  was  and  is  still  nsed  by  the  na- 
tives for  outriggers  on  their  fishing  canoes,  but  since  it  has  become  more  and 
more  scarce,  the  Ilau  is  nsed  as  a  substitute.  The  pretty  red  seeds  are  strung 
into  leis  and  worn  by  the  native  women;  those  sold  as  WiliwiU  leis  in  the  curio 
shops  are  not  of  the  native  WiliwiU,  but  are  the  seeds  of  the  so-called  Red  San- 
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Leguminosae. 

dalwood  or  Adenmdhera  pavonina,  a  tree  introduced  into  the  islands  from 
India.    The  wood  of  other  species  is  manufactured  into  corks. 

The  Wiliwili  is  not  peculiar  to  Hawaii,  but  is  distributed  from  llaxvaii  to 
Tahiti  and  New  Caledonia. 

Erytkrina  indka  Lam.  is  a  cosmopolitan  species  of  the  South  Seas,  being 
found  in  Samoa,  New  Guinea,  Solomon  and  Marshall  Islands,  and  also  has 
found  its  way  even  into  North  Australia.  Its  vernacular  names  are  Malatum 
of  the  Tami  Islands,  Gaiae  in  Samoa,  where  the  natives  have  even  a  name  for 
the  flowers,  which  they  call  alo'alo.    The  bark  is  used  as  a  remedy  for  colic,  etc. 

rutaceiae:. 

The  family  Eiitaceae  belongs  to  the  wai-mcr  regions  of  the  globe,  and  wherever 
they  appear  form  a  distinct  part,  or  contribute  to  the  vegetative  character  of 
that  particular  region.  This  is  especially  true  in  the  Hawaiian  Islands,  where 
the  family  is  one  of  the  most  prominent  features  of  the  Hawaiian  forest.  The 
group  of  Xanthoxyleae-Evodiinae,  to  which  our  Hawaiian  Rutaeeae  belong,  finds 
its  best  development  on  the  islands  and  on  the  western  coast  of  the  Pacific  Ocean. 
The  family  is  represented  in  the  Hawaiian  Islands  by  three  genera,  one  of 
which,  Platydesma,  is  endemic,  while  Pelea  is  found  in  New  Caledonia  and 
Madagascar.  It  has  in  these  islands  the  largest  number  of  species.  The  whole 
family  consists  of  111  genera  with  over  900  species.  The  group  Aurantieae 
possesses  the  most  useful  members,  namely,  the  fruit  trees,  such  as  oranges,  cit- 
rons, etc. 

KEY  TO  aBNEKA. 

Leaves  compound,  alternate;  flowers  unisexual 1     Xaiithoxylum 

Leaves  simple,  opposite  or  whorled. 

Stamens  free;  petals  valvate 2     Pelea 

Stamens  united;  petals  imbricate 3    Platydesma 

XANTHOXYLUM  L. 

Flowers  polygamous  or  unisesual.  Calyx  lobes  1  to  !>,  small,  more  or  li-bp.  united. 
Petals  2  to  10,  imbricate  or  valvate.  Stamens  3  to  5,  hypogynous,  alternate  with  tlie 
petals,  rudimentary  or  wanting  in  the  pistillate  flowers;  filaments  filiform  oi  subulate; 
anthers  elliptic  to  nearly  orbicular  or  ovate.  Pistils  1  to  5,  raiseil  on  a  fleshy  gynophore, 
sometimes  slightly  united  below,  rudimentary  in  the  staminate  flowers.  Ovaries  1-eelleJ; 
styles  short  and  slender,  more  or  less  united  toward  the  summit;  stigmas  capitate;  ovules 
2  in  e^ch  cavity,  collateral,  pendulous  from  the  inner  angle  of  the  cell.  Follicles  I  to  5; 
endoearp  free.  Seeds  oblong,  ovoid,  or  globose,  suspended  on  a  slender  funiculus  often 
hanging  from  the  carpel  at  maturity;  seed-coat  black  or  reddish,  shining.  Embryo 
straight  or  curved.  Cotyledons  oval  or  obieular  foliaceous. — Trees  or  shrubs,  often  prickly, 
but  nnarmed  in  the  Hawaiian  species,  with  acid  aromatic  bark,  alternate  etjually  or 
odd  pinnate  or  three- foliolate  leaves,  rarely  unifoliolate,  dotted  with  pellucid  oil  glands. 
Infloresenoe  terminal  or  axillary,  eymose,  paniculate,  racemose  or  g-lomerate.  Type 
species  Xanthoxylmu  Vlava-Uerealin  L. 

The  genus  Xanthoxylum,  or  Zanthoxyhun  as  it  may  also  be  written,  consists 
of  numerous  species,  which  were  all  except  nine  placed  in  the  genus  Fagara  by 
Engler  in  the  Natiirliehen  Pflanzenfamilien.  The  writer,  however,  adheres 
rather  to  the  old  classification,  as  the  distinctions  on  which  Engler  based  his  new 
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Eutaeeae. 
arrangement  are  not  at  all  well  brought  out  in  the  Hawaiian  species.     In  most 
of  the  other  works  Bugler's  new  combinations  have  been  placed  as  synonyms. 

The  genus  Xanthoxylum  is  distributed  over  North  America,  Eastern  Asia  and 
also  most  tropical  countries.  It  is  found  in  Polynesia,  outride  of  the  Hawaiian 
Islands,  where  seven  species  and  numerous  varieties  have  so  far  been  discovered, 
only  in  Tahiti.  All  Hawaiian  species  are  unarmed.  The  leaves  are  quite  aro- 
matic, most  of  them  having  a  peculiar  soapy  odor,  while  one.  A'.  Iiawaucnse  Hbd, 
var.  citriodoro,  is  strongly  lemon-scented.  The  flowers  of  some  species  are  also 
quite  fragrant. 

Most  of  our  Xanthoxyla  inhabit  the  dry  regions  on  the  leeward  sides,  espe- 
cially old  lava  flows,  where  they  reach  their  best  development,  as,  for  example, 
on  the  southern  slopes  of  Mt.  Haleakala,  Puuwaawaa,  North  Kona,  Hawaii,  and 
on  Mauna  Kea  in  the  open  scrub-country.  Several  species  occur  only  in  the  rain 
forests,  as  X.  oahuense  and  X.  Bluetliaiiiim.  They  are  usually  found  at  an  ele- 
vation of  2500  to  4000  feet,  but  rarely  hijrher.  All  Hawaiian  Xanthoxyla  are 
trees,  except  a  new  species  found  in  the  Kohala  rain  forests. 

KEY  TO  SPECIES. 

Petals  i,  thin  and  slightly  imbricate.      Flowering  panicles  appear  before  the  leaves  in  the 
axils  of  large  scales. 

Leaflets  pedately  ternate,  the  lateral  ones  on  lung  petiokiles. 

All  petiolulea  articulate  at  or  below  the  middle X.  Oahuense 

Lateral  petiolales  without  articulation X.  hawaiiense 

Leaflets  ovate  euneate  on  petiolulea  of  16-20  mm X.  Blueltianum 

Leaflets  7  to  3  foliolate  the  lateral  leaflets  sessile  or  on  short  petiohile?. 

Leaflets  9-7  lanceolate  with  copious  oil-dots X.  glandulosum 

Leaflets  5-3  ovate  or  ovate  oblong  opaque X.  Kauaiense 

Leaflets  3  or  rarely  5,  thick,  tomentose  truncate  at  the  base...     X.  Mauiense 

PetaJs  4  or  2,  thick  coriaceous  and  valvate.      Small  stipelliform  leailetH   nt  tlic  base 

of  the  lowest  leaflets . . X.  dipetalum 

Xanthoxylum  Oahuense  IIIkI. 
Ae  or   Mcnr. 
(Plate  7f>,) 

XANTHOXYLUM  OAHUENSE  Ubd.  Fl.  Haw.  Isl.  (1888)  7 
Pac.  VI.  (IS90)  130.— Fagara  Oahusnsis  Engler  in 
i    (189'5)  111 

i  email  tree  glal  rous  lei^es  3  foliolate  on  long  petioles  of  8  to  10  em  their  leaftet" 
on  petioles  of  nearl>  e\en  length  the  term  nil  one  1  to  8  cm  the  lateral  ones  4  to  5  cm 
all  of  whieh  ire  articulate  or  thickened  in  the  upper  fourth  oiate  or  orbicular  "  to  8 
cm  long  5  to  7  cm  or  more  wile  caudate  acuminate  the  liten]  ones  unsymnietrnal  at  the 
base  excised  in  the  upper  half  glabrous  eornceons  opaque  dirk  green  brownish  blick 
when  drj  panicles  at  the  base  of  the  brancli  b  to  12  em  long  loosely  and  few  flowered 
male  flowdrs  sepils  minute  petil»>  greenish  o^oil  oHong  blunt  at  the  apex  imbricate  in 
the  bud  stimens  shghth  exserted  2')  mm  m  length  with  subglobose  inthers  follicles  10 
to  1  -  mm  rugose  and  pitted 

The  Oahuan  I't  or  Ilta'e  is  a  small  lather  hmdsome  tree  ind  is  peculiar  to 
the  island  after  which  it  is  named.  It  is  one  of  the  few  Hawaiian  Xanthoxyla 
which  inhabits  the  wet  middle,  or  rain   forest  zone,   growing  on  the  highest 
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ridges,  as  on  Kiinalmaniii,  Nin  Valley,  and  in  the  Koulaii  range,  where  the  tree 
is  not  uncommon. 

The  bark,  as  of  nearly  all  the  other  Hawaiian  species  of  this  genus,  is  thin 
and  snioothish,  with  yellowish  lenticels;  in  other  species  the  bark  is  dark  brown 
to  black  and  has  the  appearance  of  having  been  burned ;  the  granular  mass  will 
come  off  even  when  only  touched,  in  others  again  the  bark  is  covered  with  very 
narrow  only  slightly  protruding  confliient  ridges.  The  wood  of  this,  as  of  the 
other  species,  is  yellow  and  bitter  to  the  taste. 

Xanthoxylum   hawaiiense   Ilbd. 

A'e  or  Hca'e. 

(Plate  77.)    ■ 

XANTHOXYLUM  HAWAIIENSE  Hbd.  PI.  Haw.  Tsl.   (18S)    7fi;~  Del   Cnst,    111.  Fl.  Tna. 

Mar.    Pacif,    VI.    (1890)    129.— Fagara    hawaiiensis    Engler    in    Engl,    et    Prantl 

Pfizfain.  III.  i.  (1895)  119. 

A  mediuin  sized  tree,  glabrous;   leaves  pedatcly  3-foliolate,  on   petioles  of  3.(5  to  4.5 

cm,  the   leaflets   on   petiolules  of  equal  length,  uot   articnlate,  but  occasionally   tliieUened 

near  the  blade,  aeuminate,  ovate  to  deltoid,  the  lateral  ones  n  nay  in  metrical  or  siibcotdate, 

5  to  7  em  long,  4.5  to  5.5  em  wide;   panicles  iu  the  axils  of  the  luaves  or  at  the  end  of 

the  branches;  follicles  curved,  almost  smooth,  but  pitted,  1  cm  in  diameter. 

Ilillebrand  records  this  tree  from  the  central  plateau  on  the  Island  of  Hawaii 
at  5000  to  60OO  feet  elevation,  evidently  from  between  Mauna  Kea,  Mauna  Loa 
and  Mt.  Hualalai,  The  writer  did  not  meet  with  this  tree  on  that  great  plain, 
but  collected  specimens  of  an  evident  variety  of  this  species  on  the  slopes  of 
Mauna  Kea  near  Keaunioku,  among  composites  such  as  Raillardia  and  Lipo- 
ehaeta,  near  the  extinct  crater  of  Nohonaohae  at  an  elevation  of  perhaps  4000 
feet. 

On  his  last  visit  to  North  Kona,  Puuwaawaa,  he  colleeteil  flowering  specimens 
of  a  Xanthoxylnm ;  in  fact,  the  same  species  as  found  at  Nohonaohae,  referrable 
to  X.  hmvaiiense.  The  specimens  were  collected  on  the  lava  fields  beyond  Pim- 
anahulu  joining  the  pahochoe  lava  flow  of  1859.  The  leaves  of  this  tree  as  well 
as  those  from  Nohonaohae  are  exceedingly  strong  lemon  scented,  exactly  as  those 
of  Eucalyptus  citriodora,  which  fact  caused  the  manager  of  the  Parker  Ranch, 
on  which  land  the  trees  are  found,  to  believe  that  the  tree  was  the  lemon-scented 
gum. 

It  is  peculiar  that  Ilillebrand  should  not  have  noticed  such  a  strong  aromatic 
odor,  which  none  of  our  other  Xanthoxyla  possess;  he,  however,  fails  to  mention 
anything  about  it.  The  true  species,  answering  Hillebrand's  description  in 
nearly  every  detail,  was  found  by  the  writer  on  the  southern  slopes  of  Mt.  Ilale- 
akala,  Maui,  where  the  tree  is,  however,  not  abundant.  There  the  trees  have  not 
the  slightest  odor  of  lemon,  but  the  ordinary,  somewhat  soapy  smell,  as  have  the 
rest  of  our  Xanthoxyla.  In  the  latter  locality  the  trees  were  in  fruit  during 
November.  1910,  where  the  writer  collected  his  first  material  of  this  species  (no. 
8657  in  the  College  of  Hawaii  Herbarium), 
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The  trees  from  Hawaii  first  mentioned  differed  somewhat  from  llillebraiid 's 
description,  and  on  this,  as  well  as  on  the  strength  of  its  exceedingly  aromatic 
odiir,  it  is  here  described  as  a  new  variety. 

Var.  citriodora  Rock  var.  iiov. 

Leaves  3-foliolate  on  a  common  pubescent  petiole  of  4  cm,  leaflets  deltoid  3.5  to  4  cm 
in  diameter  on  not  articulated  petiolules,  tbe  median  one  5  cm,  the  lateral  one  3  em, 
puheruloiis  underneath,  transpsrent,  with  a  continuous  row  ot  pellncid  oil  glands  along 
the  entire  margin,  strongly  lemon-scented  when  fresh,  young  leaves  velvety  tomentose. 
panicles  pabeseent  at  the  end  of  the  branchlets,  sepals  and  petals  pubescent,  the  latter  2.5 
ram  ovoid,  stamens  as  long,  anthers  ovoid,  the  rudimentary  ovary  pubescent. 

Hillebraud's  variety  p.  the  writer  collected  on  Lanai.  This  variety  has  cori- 
aceous leaves  which  are  also  larger,  ovoid  to  orbicular  and  even  deltoid ;  it  is  as 
a  whole  a  mneh  more  robvist  tree  and  entirely  glabrous.  Collected  without  flower 
or  fruit  July  24,  1910,  in  Kaiholena  Valley,  Lanai,  no.  8076  in  College  of  Ha- 
waii Herbarium.  On  Kauai  the  writer  saw  one  tree  and  collected  specimens  of 
the  same  below  Kaholuamano,  growing  on  the  edge  of  one  of  the  canyons.  It 
must  he  referre<l  to  Hillebrand's  var.  ^8.,  from  which  it,  however,  differs  in  the 
lateral  petiolules,  which  are  only  1.5  cm  lons-  Collected  Sept.  18,  1909,  Kaho- 
luamano, Kauai.     (No.  5207  in  Collej^e  of  Hawaii  Herbarium.) 

Var.  velutinosum  Rock  var,  nov. 

Leaves  3-foliolate  on  a  common  petiole  of  4  to  5  em,  leaflets  on  petiolules  of  neiitly 
oven  length,  ovate  acuminate,  not  articulate,  truncate  to  iinevensided  at  the  base,  gray: 
velvety  tomentose  throughowt  on  upper  and  lower  surface,  quite  opaque,  without  marginal 
oil  glands,  and  not  lemon-scented,  in  fact  without  any  odor,  even  when  leaves  are  crushed; 
stipules  below  the  leaf-whorls,  spatbulate,  many   nerved,  pubescent. 

This  tree  occurs  on  the  lava  fields  of  PuuwaaM'aa,  North  Kona,  Hawaii,  ad- 
joining the  lava  fields  of  Puiianahulu,  where  the  variety  citriodora  occurs.  This 
variety  differs  from  the  latter  in  the  shape  of  the  leaves,  which  are  inodoriferons 
and  densely  velvety  tomentose  and  quite  opaque  and  without  marginal  oil  glands. 
Collected  March,  1912;  type  no.  10205  in  College  of  Hawaii  Herbarium. 

Xanthoxylum  glandulosum  Hbd. 
A'c  or  Tlen'e. 

XANTHOXYLUM    GLANDULOSUM    Illxi.   Fl.   iTnw.   Tsl.    (1888)    74;— Del   <'!ist.    111.    Fl. 

Ins.   Mar.   I'acif.    VI.    (189U)    129.— Fagata   glandulosa,   Engl,   in   Enj;l.   et   Prantl 

Pflzfam.  III.  4.  (]8i);))   119. 

Leaves  9  to  7  foliolate,  18  to  20  em  long,  the  leaflets  lanceolate  7.5  to  9  em  x  2.5  to  3 

cm,  acute,  contracting  at  the  base,  membraneous,  glabrous,  copiously  punctate  with  large 

transparent  oil-dots,  the  common  petiole  about  2.-5  em,  that  of  the  terminal  leaflet  iibont  IS 

mm,  the  lateral  leaflets  sub  sessile. 

Hillebrand  collected  this  species  on  West  Maui,  gulch  of  Lahainalnna.  The 
writer  found  a  small  tree  10  feet  high  of  this  species  in  Waihou  Guleh,  near  the 
spring  at  the  head  of  the  valley,  back  of  Makawao  on  the  northwestern  slope  of 
Mt.  HaleakaJa  on  Bast  Maui,  elevation  3000  feet.  The  tree  was  neither  in  flower 
nor  fruit;  the  7-foliolate  leaves  were  coriaccons  and  not  membraneons.     A  va- 
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riety  |S.  Hbd.  with  7  to  5  leaflets,  large,  oblong,  caiidata-acuiiihiiitt',  rouudi'd  ;tt 
the  base  and  dotted  as  before,  oeciivs  in  the  woods  of  llilo,  on  liic  Isbuid  ut' 
Iliuvaii.     The  writer  is  not  acquainted  with  this  variety. 
Xanthoxylum   Kauaiense   Gray. 
A'e  or  Hca'c. 
(Plates  78,  79.) 
XANTHOXYLUM  KAUAIENSE  Gray  Bot    U    8    l     E    (1854)   3j1  — n    Mnnn  in  Pio 
Ru  t    Soe    IS  It    Hi>t    \    (lb»6)   318     et  Proe    Am    \lt1    Vll    (iS     )   IdO    ft  V\ 
Haw     Isl    IroL    Kss    Inst     (1860)    170  — Wawra  in   Floia    (1H73)    U9— Hbl    Tl 
JIiw    ]al    (1MB«)    (3—  Del  Cast    111    Tl    Tna    Mar    Pic    VI     (IS^O)   130— Fagaia 
kanalenals  Engler  in  Engl    et  I  rintl  Pflzfam   III    4    (lS9o)  IW 
A  snail  graeetul  tree  about  6  to  12  in  high   with  a  straight  trunk  \nA  a  den»e  round 
crown     le^^ea  5  or   3  foliolate   (in  the  trees  ol  Ei'!t  Maui    soiitbern  sloiKS  ot  Mt    lldie 
akala)   on  petioles  of  ^  5  to  3  5  cm    tlie  leaflets  o\ate  or  oblonp-    4  to  0  tin  long    2   to  3 
cm  wile   EiibaLummate   coriaceouB  and  quite  opaijue   or  with  i  tew  transparent  dots  alonE! 
the  mirgm   glabrous    the  petiolule  of  the  terminal  line  oeci''ioinlly  but  not  alwajs  aiticu 
late  mar  the  blale,  12  to  lb  mm    those  of  the  lateral  one-i   2  to  3  mm     panicles  1   to  1 
neir  the  base  of  the  short  branchleta  3  5  to  T  em  long    the  eoiupresscd  peluncle  12  to  20 
mm    the  pedicels  2  to  1   mm    the  hractlets  mimite     flowers   tetramerona,  0 '5   mm    aiiite 
petals  3  to  4  mm    stamens  in  the  male  floneis  longer  than  the  petals    (m  sterile  flowers 
according    to    Hillebrand    2    mm    long)    anthers    o^oil     wantug    u>    the    fertile    flowers 
tarpe!  single    with  a  globose  sul  sessile  stigin    rudimentary   in  the  sterile  flowtrs    tolltele 
on  a  stipe  of  4  mm    (teste  HiUebr )   obo^  ati,    glabrous    fimtl^    pitted  and  striata     seed 
solitarv    8  to  10  mm 

The  Kanai  -IV  h  a  lather  handbome  tree  with  a  beintitnl  loiind  crown  nhui 
growing  in  the  Open.  It  occurs  most  frequently  at  Kaholuamano,  as  well  as 
at  Ilalemanu,  on  the  leeward  side  of  Kauai,  at  an  elevation  of  3600  to  4000  feet, 
at  the  outskirts  of  the  for^t,  which  at  this  elevation  is  more  of  a  dry  nature  and 
of  a  mixed  type.  It  is  quite  common  alon^r  stream  beds  in  company  with  various 
species  of  Pelea,  Xanthoxylum,  dipetalKm  var.  y,  Alphttoitia  excelsa,  Hyaiica  lep- 
tostegia,  Cryptocaria  Mannii,  Bobea  MaiiiUi,  and  Tciraplamndra  Waimcae. 

The  leaves  of  the  Kauai  trees  of  this  species  are  all  5-foliola.te,  that  is  consisting 
of  five  leaflets,  which  are  glabrous.  The  flowers  of  this  species  are  fragrant ;  the 
wood  is  yellowish  white. 

The  writer  collected  several  forms,  iios,  2103,  5(>77,  in  the  type  locality,  flow- 
ering only. 

On  the  Island  of  Maui  on  the  eastern  section,  which  is  i'onued  by  the  great 
mass  of  the  largest  extinct  volcano,  lit,  Ilaleakala,  the  writer  found  on  its 
southern  ilank,  on  ancient,  now  wooded,  aa  iava  flows,  numerous  trees  belonging 
to  this  species.  They  differ,  however,  in  some  respects  from  the  Kauai  specimens 
in  that  the  leaves  are  always  three-foliolate  and  never  five-foliolate,  in  being 
ehartaceoHs  instead  of  coriaceous,  but  otherwise  exactly  as  in  the  specimens  from 
Kauai.  At  Auahi,  the  name  of  the  above-mentioned  locality  on  Maui,  the  trees 
reach  a  handsome  size  and  trunks  of  a  foot  and  a  half  or  even  more  in  diameter 
are  not  uncommon,  though  growing  never  taller  than  40  feet.  The  trees  are 
quite  numerous,  especially  on  the  southern  border  of  Auahi,  where  the  district 
of  Kahikinui  joins  that  of  Kaupo;  there  the  writer  saw  the  finest  specimens, 
which  formed  practically  the  sole  tree-growth.     On  the  northwestern  slope  of 
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Ilalt'iikala  the  writer  met  with  tret's  of  this  species  iti  the  forests  above  ilakawao, 
but  there  the  leaves  were  all  tive-foliolate,  membraneous,  and  quite  ^lalrous.  This 
latter  tree  ITillebrand  refers  to  his  var.  ^.  of  the  same  species,  though  erroneously, 
in  the  writer's  opinion.  The  Auahi  specimens  were  collected  in  November,  1910 
fruiting,  no.  8658  in  the  College  of  Hawaii  Herbarium.  Ou  his  last  visit  to 
Auahi  the  writer  photographed  one  of  these  trees,  which  is  iisured  in  this  book. 
(See  plate  78.) 

Hillebrand's  var.  p.  is  five-foliolate  and  strongly  pubescent  underneath.  The 
leaflets  are,  however,  not  smaller  than  in  the  species,  at  least  in  certain  trees,  for 
this  variety  seems  to  be  quite  a  variable  one.  The  true  variety  ^.  the  writer  col- 
lected at  Puuwaawaa,  lava  fields  of  North  Kona,  fruiting  (no.  3651),  on  June 
17, 1909.  On  his  last  visit,  March,  1912,  he  collected  the  variety  a^ain,  bnt  found 
numerous  trees  on  the  Puuwaawaa  hill  proper,  which  differed  somewhat  from 
those  found  on  the  plain  below,  in  having  much  larger  leaves  and  quite  pubescent 
follicles;  the  leaflets  are  broadly  ovate  to  ovate-acute,  while  those  of  the  plain 
below  are  smaller  of  typical  A',  kauaicnse  shape,  and  have  glabrous  follicles.  The 
leaf-braneh  and  tmnk  figured  is  the  true  var.  p.  Hillebrand's  material  came 
from  Kawaihaeiuka,  a  neighboring  district.  In  that  latter  locality  tree  growth 
has  disappeared  to  a  certain  extent,  owing  to  ejittle  ranches;  only  the  most 
hardy  trees  have  survived. 

Hillebrand's  variety  y,  with  rather  large  leatiets,  comes  from  Kauai  from  the 
forests  above  Waimea,  meaning  either  Ilalemann  or  Kaholnamano.  The  va- 
riety is  represented  in  the  College  of  Hawaii  Herbarium  hy  the  nnmber  5960  col- 
lected in  the  type  locality,  flowering  Sept.  6,  1909. 

In  order  to  have  this  monograph  on  the  genus  Xanthoxylnm  complete,  the 
writer  wishes  to  describe  a  new  species  belonging  to  this  genus.  The  same  is, 
however,  only  a  shr\ib  three  feet  or  even  less  high  and  occurs  in  the  rain  forests 
of  the  Kohala  Mts.  at  an  elevation  of  4100  feet.     It  may  be  described  as  follows: 

Xanthoxylum  Bluettianum  Rock  sp.  nov. 

A  sparingly  branching  shrub  1  m  high,  glabroua;  leaves  three-foliolate  on  petioles 
of  i)  to  6.5  cm,  leaflets  ovate,  acute,  with  a  cuneate  base,  the  lateral  ones  unevensided  i).5 
to  8.5  cm  j(  3  to  5.5  em,  thick  poriaeeoiis  opique  poberulous  iinilerneath,  the  petiolnic  of 
the  terminal  leaflet  often  articulate  near  the  blade  2.5  to  3.5  cm,  those  of  the  lateral 
leaflets  16  to  20  mm;  panicles  at  the  base  of  the  branchlets  S  to  32  cm  long  with  a  K^ay 
pubescent  compressed  peduncle  of  5  cm  Plowerp  nnknown.  Follicles  1  cm,  pitted 
striately  rugose,   curved;   seedi   16   mm    the  woody   testa  rugose  under  the  black   shining 

Hawaii :  High  moimtains  of  Kohala  at  the  edge  of  Ilonoknnonni  gulch  at  an 
elevation  of  4100  feet,  in  company  with  Schiedca  diffusa  (fruiting  Jnne,  1910, 
Rock  n.  8373,  type  in  College  of  Hawaii  Herbarium). 

Named  in  honor  of  Mr.  P.  W.  P.  Bluett,  Manager  of  Kohala  Ditch,  through 
whose  kindly  aid  the  exploration  of  Kohala  was  made  possilile. 
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Xanthoxylum  i 

.1,^  or  IJcac. 

XANTHOXYLUM  MAUIBNSE  Mann,  Trof.  Bost.  Sop.  Nat.  Hist.  X.   (18(i6)   310,  et  Proc. 
\        ^nd    Vir    (18C7)    irO    et  PI    Hiw    Tal    Proe    F  3    Inst    V     (I'iC")    I'n- 
1      \    n    n>w    Tsl    (J888)  74 —Del  (  ast   111    PI   Ini    M-sr    Pac    VI    (1S90)   1*0  — 
Fagara  maniensia  Fngler  m  EtirI    et  Irantl  Iflafim    IIL   4    {]8«j)   lie* 
Lp-iflet»>  3  on  a  (oriinon  jetiole  of  £5  to  3  cm    o^  nte  or  oifite  oblong  0  to  b  lih  long 
3  5  to  5  tni  widL    acuminate  or  somewlnt  obtiisi,    pile  eoincenus    quite  oi  aque    pubTH 
lent  aboM.   gray  tonientose  unilemeith  as  well  as  the  petioles  anl  j-etiolules  in  the  writer  3 
speeinieufl    tbe  lateri!  ones  buI  trim  ate  at  tl  e  base    n  ore  or  less  eiit  ii   tl  e  i  j  pei  halt    on 
Xetiolules  of  2  to  4  mm    that  ot  the  median  leaflet  lb  to  IS  luiii    aud  otttn  artuulate  nenr 
the  blade    panicles  3  5  to  10  cm  long  many  flowered    the  coii  non  peduncle   '      to  4  *)  cm 
the  pedicels  about  4  mm   toinentoie     folliili-s  S  to   10  nun    "(tipLtate    Inuilate  obovoil    the 
aiiet  alii  o=t  lateral    alter   lehiaLt,iieo  reciiried    rugose  »nl  pitted 

This  speuips  seems  to  be  indeed  i  ven  variable  one  the  »ritei  has  colkttLil 
material  of  this  specira  on  Mini  Hawaii  and  Lanai  ind  e\en  speuiiieiii.  ii±  i 
small  tree  weie  collected  bv  him  on  Kanai  which  seems  to  he  mtermcdntL  be 
tween  1  mauiense  and  A  hauaiii.ii!,c  the  petiohdes  of  the  literal  leaflets  bun^ 
shorter  thin  in  liau^atunso  but  longer  than  in  mai(ieti\i  The  specimens  from 
the  above-mentioned  islands  vary  considerably,  especially  those  from  Laiiai,  and 
from  Maui  proper.  Horace  Mann's  type  came  from  West  Maui,  in  which 
latter  locality  the  writer  did  not  find  any  Xanthoxylum.  Tlie  specimens  on 
which  Mann  based  his  species  were  collected  by  Remy  n.  615.  and  Lydgate,  but  no 
definite  locality  is  given,  other  than  West  Maui.  It  is  the  writer's  opinion 
that  the  tree  must  be  a  dry  district  species,  as  all  other  varieties  occur  in  the 
mixed  forests,  rather  than  in  mesophytic  forests.  The  writer's  specimen  ivliich 
comes  closest  to  the  original  description  came  from  the  lava  fielcis  of  Piimvaji- 
waa.  North  Kona,  Hawaii,  on  the  slopes  of  Mt.  Iliialalai  (no.  3716),  whoi-i;  tJic 
genus  Xanthox\-lnm  has  numerous  representatives. 

The  leaves  and  inflorescence  are  quite  pubescent,  and  the  former  opai|iic,  ami 
as  a  whole  answer  well  to  Mann's  description;  there  seems,  however,  to  be  a 
transition  type  present  which  has  the  pubescent  leaves,  and  besides  bcin^  tri- 
foliolate,  has  also  five  leaflets,  which  woTild  remind  one  of  X.  liauaiense.  The 
species  is  dioeeions,  a  fact  of  which  Ilillebrand  was  not  certsiin. 

Specimens  gathered  on  the  Island  of  Lanai,  in  Mahana  Vidley  (no.  8112),  un- 
doubtedly will  have  to  be  referred  to  this  species,  though  differing  from  it  in 
the  less  coriaceous  and  perfectly  jrlabrons  leaves,  and  may  therefore  be  called 
forma  glabritm  f.  nov.  Ilillebrand  describes  a  var.  ^.  from  JIaunahui,  Molokai, 
which  differs  from  the  species  in  the  very  long  petioles  5  to  10  cm,  the  leaves  of 
which  are  glabrous  above  and  coarsely  pubescent  underneath,  with  pellucid  dots 
along  the  margin.     The  writer  is  unaeqnaintei.1  with  this  variety. 

Another  variety  described  by  Ilillebrand  as  var.  y  the  writer  collected  on  Lanai. 
This  latter  tree  is  indeed  fjiiite  common  on  Lanai,  occurring  on  the  main  ridges 
Lanaihale  and  Ilaalelepakai ;  elevation  3000  feet.     It  may  be  d^cribed  as  follows: 
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Luaflets  thick  coriaceous,  opaque,  obtiiae  or  rouiiileil,  the  lateral  ojips  siibsessile, 
truncate  at  the  baae,  rhoiiiboiiJal,  the  lower  half  nuicli  proiliued,  almost  aurieiilate,  the 
rib  pnberulous  or  more  often  glabrate,  the  median  leaflet  rarely  articulatei  jiauicles  simple 
or  compound. 

The  writer's  number  8071,  collected  in  Jlahana  Valley,  Lanai,  is  the  typical 
var.  y,  while  number  8217  has  the  leaves  not  (|iiitc  so  coriaceous  and  has  ilensely 
flowered  panicles. 

Var.  rigidum    Rock  var.  nov. 

(Plate  80.) 

A  sm.Lll  tipe  -)  III  hgli  Mitb  fen  xerj  stiff  stout  br^iuUe'i,  Ilh.s  ti  rte  fobol  «e,  ou 
petiole-i  of  5  to  6  em,  leifleta  o^oid  to  o^oid  obloog,  bhintlv  aeiite  tiuuiite  at  the  base 
the  lateral  ones  aubseasile  or  ou  petiohilea  of  i  mm,  the  median  leaflet  on  an  artneulate 
petiolule  of  3  cm,  12  to  15  cm  long,  8  to  12  em  wide,  (having  the  largest  leaieK  of  aii\ 
Hawaiian  Xanthoxylum)  thick  coriaceous,  opaque,  with  prominent  strtiiiiueoiis  midrib 
and  veins;  paniclea  densely  flowered,  9  to  12  cm  long  on  flit  compressed  peduncles  of 
'i,5  to  i  cm,  ultimate  pedicels  6  mm,  follicle  as  m  the  species 

Collected  on  the  Island  of  Mam  on  the  northwestern  slopes  of  Ilaleakala  in 
Waihou  gulch,  back  of  MaLawao,  elevation  3000  feet,  March,  1912,  m  eompanj 
with  Pseudomorus  Brunoniana  and  Sideroxylon  Ccresolii.  Type  is  number 
10200  in  the  Herbarium  of  the  College  of  Hawaii.  It  is  a  small  tree  15  feet 
high  and  is  peculiar  to  Mt.  Haleakala,  where  it  grows  in  the  drier  regions  on  the 
steep  slopes  of  Waihou  gulch. 

From  the  Kaala  Mt.,  Oahu,  Ilillebrand  describes  a  variety  S  with  3  to  5-foliolate 
leaves.     The  writer  is  not  acquainted  with  this  variety. 

Var.  anceps  Rnck.  var.  nov. 

Leaves  trifoliolate  on  petioles  of  8  to  12  cm,  pubis  eiit  Hith  »h  tisl  tu  r  Ic  iflels  1  ui  eo 
late  to  ovate-lanceolate,  the  lateral  ones  sessile,  almost  rhoiiboidal  in  outline  ^erv  nn 
evensided,  acuminate  at  the  apex,  the  terminal  leaflet  on  n  jietiole  of  22  to  3l)  mm  which 
is  not  articulate,  10  to  15  em  long,  3.5  to  fl  cm  wide  pubescent  or  gHbroaa  abo\e  pubes 
cent  underneath,  especially  along  the  prominent  midrib  panicles  large  ll  to  20  <ra,  open 
many  flowered,  pubescent  throughout,  with  a  common  broad  ind  flat  (compreised) 
peduncle  of  6  to  9  cm,  ultimate  pedicels  5  mm;  male  flowers  sepali  minute  dtntiform 
pubescent,  petals  cream- colored,  5  mm  long  ovoid  acute  stamens  slightly  al  orter  anthers 
orbicular,  ovary  pronounced,  though  nidimeutary     follicle  only  8  mm    minutely  fitted 

A  medium-sized  tree  20  feet  in  height,  pubescent  thion/hont  It  is  pieiiliir 
to  the  Island  of  Hawaii,  where  it  grows  near  the  Volcano  of  Kilauea  it  an  ele 
vation  of  4000  feet  in  the  Kipnka  Puanlu,  which  is  so  mh  m  specjfi  A  number 
of  other  species  of  Xanthoxylum  are  found  jn  this  smill  area  (56  icres)  which 
is  surrounded  by  ancient  aa  lava  flows  which  aie  in  turn  cohered  b\  a  foi&st  of 
Acacia  Koa. 

Specimens  of  this  variety  were  collected  flowering  and  fruiting  by  the  writer 
in  July,  1911.  The  tv'p^  is  number  10201  in  the  College  of  Hawaii  Herbarium. 
The  name  anceps  refers  to  the  broad  and  compressed  peduncle. 

In  the  same  locality  another  form  was  collected  with  3  to  5  leaflets  which  are 
glabrous  and  coriaceous.  In  fruit  only,  the  leaves  resemble  more  var.  rigidum 
(no.  10202). 
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To  the  variety  anccps  must  be  refurred  another  tree  foniul  in  the  Siinii'  loeiility. 
The  indorescenee  is  exactly  as  in  the  varietj',  but  tlie  leaves,  whieh  are  also 
pubescent,  have  three  but  rarely  five  leaflets  which  are  subeordate  to  truncate 
at  the  base;  the  lateral  ones  instead  of  being  sessile  are  on  petiolules  of  about  10 
mm  and  are  subeordate  to  imevensided;  the  leaflets  remind  one  very  much  of 
those  of  Pterotropia  Kauaiensts.  The  terminal  leaflet  is  also  articulate.  Evi- 
dently the  length  of  the  petiolules  of  the  lateral  leaflets,  on  \v-hicli  Ilillebra.nd  laid 
so  much  stress,  is  not  a  good  specific  character.  According  to  his  key  to  the 
species,  this  latter  form,  which  may  be  known  now  as  forma  pciiohilaiam  t.  n., 
would  belong  to  ,V.  hawaiiense,  rather  than  to  A',  mauicttsc,  but  can  not  be  sep- 
arated from  the  latter,  as  it  differs  otherwise  very  materiiilly  from  the  former 
species,  whose  lateral  leaflets  are  practically  deltoid,  with  petiolules  as  long  as 
the  terminal  one.  These  vtirieties  and  forms  seem  to  be  izt termed iates  between 
md  A',  hawaiirxsf,  tluiHijh  n'lriinding  onii  miidi  more  of  tlii^  forinei' 


than  of  the  latter, 

Xanthoxylum  dipetalum  Mann. 

XANTHOXYLTJM  DIPETALUM  llann  in   Proc.  Boat.  Soe.   Nat.  Hist.   X.   (1807)   IfiO,  et 
I'roL'-  K>s..   In^t,   V.   (1,S(>8)   170;— Ilbd.  F\.  Haw.  Isl.  (1888)  7ti;— DpI  Cast.  HI.  Fl. 
Jus.  Mill-.  I'ue.  Vr.  (1S9U)   12!).— Fagara  dipetala  Engl,  in  lingl.  et  I'raiitl  Pflzfaii!. 
III.  4.   (1895)  119. 
Leaves  15  to  18  em  long  incliidmg  a  petiole  of  2.3  to  3.-i  pni,  [unnately  5  to  7  folio- 
late,  the  lowest  pair  of  leaflets  generally  with  a  pair  of  stlpelliforiii  or  anricular  folioles 
plose  to  its  base;  lateral  petiolules  ti  mm,  the  teriiiiral  one  i'2  to  18  mm,  often  artieulnte; 
leaflets  oblong  7.5  to  8.7;)  cm  long,  3.75  to  4.5  cm  wide,  obtuse,  all  contracting  and  nearly 
symnietrieal  at  tlie   base,   coriaceous,   with   faint   nerves   and   many  pellucid   dots,   glOBSy; 
panicles  terminal  and  oppositifolious,  7.5  to  10  cm  long,  with  a  peduncle  of  2.5  to  3.75  em 
and   snberei-t   branches,   the   ternate   flowers   on   pedicels   of    6    mm,   the    lateral   pedicels 
minutely   bracteate  below  the  middle;   male   flowers;   sepals   4,  rotinded,  little   more   than 
1   mm  high;   petals  2,  lanceolate,  thick   coriaceous   and   valvate,   10   mm  long,   stamens   4, 
scarcely  half  the  length  of  the  petals,  placed  on  the  edge  of  the  disc,  with  long  apieulate 
anthers  of  2  to  3  mm;  ovary  rudimentary. 

This  very  interesting  species,  which  is  quite  distinct  from  all  the  other  Ha- 
waiian Xanthoxyla,  wfis  first  collected  by  Dr.  Wm.  lliliebrand  and  eomnumicated 
by  him  to  H.  Mann,  who  described  it.  The  writer  is  only  acquainted  with  sev- 
eral forms  or  varieties  of  this  species  found  on  the  other  islands,  but  has  never 
collected  the  species  proper,  found  on  Oahu  by  lliliebrand  on  the  slopes  of 
Waiolani,  also  called  Lanihuli.  in  Nunanu  Valley.  The  dipetaious  flowers  occur 
in  the  species,  and  in  the  varieties  the  flowers  are  tetramerous.  It  is  a  tree  about 
30  feet  high  and  quite  glabrous.  In  regard  to  the  dipetaious  flowers  lliliebrand 
quite  correctly  states:  "The  reduced  number  of  the  petals  in  the  species  is 
owing  not  to  a  suppression  of  a  pair,  but  to  coalescence  of  two  contiguous  petals; 
it  is  not  so  much  therefore  on  the  strength  of  these  characters  that  the  present 
species  must  claim  a  place  distinct  from  tM  preceding  ones  within  the  gemis,  as 
for  its  mode  of  inflorescence  and  the  presence  of  the  supplementary  pair  of 
reduced  leaflets  in  such  an  extraordinary  position,  where  they  appear  like  ap- 
pendiiges  of  the  lowest  foliohw. " 
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Butaceae. 

H.  Mann  described  Ilbd. 's  variety  y,  doubtfully  in  the  genua  Connarus  as  C! 
Kauaiensis,  and  remarks  that  the  two  lower  lateral  leailets,  which  are  very  small 
and  have  strongly  revolute  margins,  are  perhaps  a  diseased  state.  This  is,  how- 
ever, not  the  case,  as  in  all  forms  examined  from  Kauai  and  Hawaii  these  stipel- 
liform  leaflets  are  present. 

Hillebrand  describes  a  variety  p  with  generally  3-foliolate  leaves  and  aeute  an- 
thers which  are  longer  than  their  filaments,  from  the  Island  of  Hawaii,  from  the 
western,  dry  section  of  Kawaihaeiuka,  The  writer  did  not  meet  with  this  va- 
riety, though  he  found  another  form  in  the  neighboring  district  of  North  Kona 
on  the  lava  fields  of  Puuwaawaa,  which  proved  to  be  new  and  is  here  described 
as  follows: 

Var.  tomentosum  Rock  var.  nov, 

Leaiea  to  "  toiitlate  in  liii  ng  tie  reduced  jiir  of  stipeli  turn  leiilets,  on  petioles 
of  3  0  to  4  cm  densely  toiueiitobe  throughout  is  is  the  infloreseenLe  lea-tlots  oblong  to 
linear  obloug  or  orbiculate  or  obovate  oblong  rounded  it  the  apex  and  base,  or  blnutly 
acute  or  with  e^en  emarginate  apex  5  5  to  lo  cm  long  3  to  8  em  wide  pubescent  above, 
denaely  ieKet>  tomentose  underneath  the  terminal  petiolule  1  to  3  em,  articulate,  the 
literal  ones  1  to  5  cm  lensely  tomento^e  the  stipelliform  letflets  immediately  below 
the  last  pair  of  normal  leaflets  the  margins  reiolute  or  completely  folded,  opaque,  with- 
out oi]  glands  \eins  and  mi  Irib  prominent  underneath  panicles  i  to  15  cm  long  including 
a.  peduncle  of  5  mm  to  "  em  male  flowers  sepah  4  rounded  or  acute  2  mm  high,  hispid, 
petals  2  tomentose  broadiv  ovate  acute  sttmens  4  oblong  1  5  mm  long,  four  times  as 
long  as  filament  female  fiomers  stamens  wanting  oiarv  ovoid  slightly  raised  on  a  disc, 
tomentose  stigma  sessile  with  two  Hat  broad  lobes  follicles  woodv  2  5  cm  long,  2  cm 
wide  tapering  into  i  point  of  3  to  5  mm  rugose  and  pitted  seed  ovoid  black,  16  mm  long, 
12  mm  nide   shiumg    raphe  extending  its  entire  length 

Thjt.  ^er^  interesting  tree  occurs  on  the  U\i  flow's  oi  MX  Ilnalaiai,  at  I'nu- 
waawaa  North  Kona  Hawaii  where  it  is  howe\er  not  common.  It  was  first 
collected  by  the  writer,  fruiting  and  flowering,  on  June  17,  1909  (no.  3695),  and 
again  during  March,  1912,  when  several  forms  of  this  variety  were  found,  which 
have  been  here  described  collectively.     Type  is  10207  in  College  of  Hawaii  Iler- 

Var.  geminicarpum  Rock  var.  nov. 
(Plates  81,  82,  83.) 

Leaves  one  to  three  foholite  with  the  ever  present  stipelHfoim  leailets,  on  short 
petioles  leiflets  entireh  glabrous  thick  coriaceous,  with  midrib  and  nerves  prominent, 
unitei  bj  a  retiLulate  venation  ovite-oblong,  or  elliptieal-obloni;,  aeute  or  rounded  at 
the  apex  the  terminal  leaflet  gradually  tapering  into  a  non-articulate  petiolule  of  1  to  S..! 
cm  the  lateral  ones  subsesiile  or  on  peduncles  of  often  more  than  5  cm;  female  flowers: 
sepals  4  ovate  aeute  or  rounded  petals  2  to  4  reddish  yellow,  lanceolate,  Id  mm,  thick, 
aiute  when  2,  terete  tapering  stvle=  distinct,  united  at  the  apex  by  the  reddiph,  close 
grooved  stigma  ovarv  2  rarelv  3  celled;  follicles  usually  two,"  with  an  ovoid,  black 
smooth  seed  m  each   occisionallj  with  a  single  seed,  the  other  rudimentary. 

A  large  tree  40  feet  high  with  a  straight  trunk,  2\^  feet  in  diameter,  bark  gray, 
covered  with  lenticels.     This  interesting  variety  the  writer  discovered  on  the 

'In   the  writer's   material   each   fruit  consists  of   two  follicles,  though  the   figure   on 
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slopes  of  Mauna  I^oa  at  an  elevation  of  4000  feet,  in  the  Kipiika  Paaulu,  near 
the  Volcano  Kilauea  on  Hawaii.  Only  two  trees  were  observed;  both  were  of 
the  same  size,  about  40  feet  in  height,  with  stout,  ungainly  looking,  ascending 
branches.  Collected  flowering  and  fruiting  July  20,  1911.  Type  is  no.  10208  in 
the  College  of  Hawaii  irerbarium. 

Xanthoxylum   dipetalum    Mann,    var.    y    Hbd. 
Kawau  on  Kauai. 

,  Haw.  Isl.  1.  0.  p.;— Wawra  in 
Acatl.  VJT.  (IS67)  162. 
Leaves  on  sliort  petioles  of  I  cm,  3  to  1  foliolate,  witli  the  siiiipleTiientary  pair  of 
stipellif  jrm  leaflets  besides,  obovate -oblong,  thii^k  coriaceoiiB  and  quite  opaque,  with  promi- 
nent veins  and  a  distinct  intramargiual  nerve;  panicles  as  in  the  species,  few  flowered; 
female  flowers:  seeals  4,  1  mm  long,  rounded,  puberulous,  as  are  the  -(  lanceolate  petals; 
stamens  wanting,  ovary  glabrous,  st.vlei  apparently  two,  but  not  distinct  as  in  yar. 
yi-iii'mimrjiiim,  appearing  only  to  be  grooved,  united  at  the  apex  by  a  broad,  flat,  orbicu- 
lar, grooved  stigma;  male  flowers:  petals  2,  ovoid,  smaller,  only  two-thirds  the  length  of 
the  female  flower,  anthers  4,  less  than  half  the  length  of  the  petals,  2Ji  mm,  inclnding 
the  0.5  mm  long  filament,  ovary  rudimentary;  follicle  single,  3  em  long,  including  the  6 
mm  long  acumen  at  the  apex,  slightly  pitted,  woody;  seed  ovoid,  3  em,  the  hard  woody 
testa  covered  with  a  black,  shining,  thin  and  brittle  epidermis,  the  raphe  extending  its 
entire  length;  cotyledons  thick  fleshy,  piano-convex,  the  radicle  very  short  and  enclosed. 

This  exceedingly  interesting  tree  reaches  a  height  of  more  than  30  feet  with  a 
trunk  of  often  over  a  foot  in  diameter.  It  favors  the  outskirts  of  the  forests 
on  the  leeward  side  of  Kauai,  especially  at  Kaholuamano  and  Halemanu  above 
Waimea  at  an  elevation  of  3600  to  4O00  feet.  It  is  found  in  company  with 
I'elea  anisaia,  Bobea  Mannii,  I'elea  Kauaietms,  Elaeocarpus  hifid^is,  Cyanea  lepto- 
stegia,  Tetraplasandra  Waimeae,  Sideroxylon  sandwicense,  Alphitonm  excelsa, 
I'terotropia  kauaieiisis,  and  others  which  make  up  this  very  interesting  mixed 
forest. 

On  Kauai,  to  which  island  this  tree  is  peculiar,  its  trunk  was  in  great  demand 
for  tapa  or  kapa  logs  or  anvils  on  which  the  strips  of  the  ivauke  bark  were  beaten. 
The  yellowish  wood  of  this  tree  was  especially  in  favor  with  the  natives  on  ac- 
count of  the  resonant  tones  it  produced  when  struck  with  a  tapa  beater  made  of 
some  of  the  hard  woods,  snch  as  Jlhiuhi,  Kauila,  and  others.  The  sound  of  the 
tapa  Vieating  would  be  heard  from  valley  to  valley,  and  constituted  a  regular 
system  of  communication  by  means  of  a  code. 

This  Kawau  tree,  or  as  it  is  also  termed  Kawau  kna  kiiliu  kapa,  is  the  subject  of 
a  mcle  or  old  Hawaiian  song,  which  begins  thus:  "Mehc  Kawau  laka  ale  i  ka 
moana,  etc."  As  the  Kawau  so  is  the  sound  of  the  ocean.  The  old  natives  evi- 
dently had  reference  to  the  sounds  produced  by  the  pounding  surf,  which  can 
be  heard  for  a  long  distance,  and  compared  it  with  the  resonant  sound  produced 
when  beating  tapa  on  the  Kawau  log.  According  to  Mr.  Francis  Gay  of  Kauai, 
the  natives  of  that  island  preferred  this  tree  to  any  other  for  the  above  described 
piir])ose. 
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PELEA  Gray. 

Flower>!  polvgamous  (_aUx  lobes  4  rareh  5  imbricate  Lobes  of  torclla  4,  rarelv  '5 
\al\ate  "itamens  s  rarely  10  inserted  at  the  ba^ie  of  a  sliglitlv  S  lohed  diseus  in  the 
fertile  flowers  rudimentarj  usually  the  height  of  the  o\ar>  in  the  sterile  flowers  i  otten 
a.1  long  as  the  petals  anl  OLLasionillj  longer  and  protruding  filainenti  flat  anther-!  short 
oiate  or  sagittate  introinse  <  ar] els  4  rarelj  5  united  each  with  two  collateral  oiules 
one  ascending  the  other  pendulous  Cipsule  ot  i  follicles  either  discrept  und  4  coei-ous 
or  more  or  less  deeply  4  parted  in  a  few  species  cuboid  follicles  2  ( -ih  ed  Seeds  crus 
taceous  with  blaik  shining  testa  on  a  -jhort  and  broal  funicnhis  Embrio  itr-Jight  in  i 
fleshj  all  uinen  with  1  mad  oi ate  coti ledoni  and  short  radicle  — Unarme  1  ti ees  w ith 
opposite  or  whorled  leaic  which  are  simple  and  entire  and  ha\e  an  mtrama  t,inal  nerie 
Flowers  m  axillan,  simple  or  componnd    mosth   panicinlite  e%me& 

The  genus  Pelea  which  was  dedicated  b^  Asa  Graj  to  the  Hawaiian  goddess 
of  the  Volcano  Pele  is  not  %tnetl\  Iliwiiian  though  the  bulk  ot  the  species  la 
found  m  these  Inlands  A  few  only  occur  outside  the  Hawaiian  aichipelajto  as 
for  example,  three  in  New  Caledonia  and  one  in  ftladagasear. 

The  Hawaiian  Pelea  are  rather  difficult  for  the  systematist,  as  they  are  ex- 
tremely variable  and  have  numerous  forms  and  varieties  which  link  several  species 
together.  There  are,  strictly  speaking,  very  few  well  deiined  species.  The 
writer  in  this  treatise  on  the  arboreous  species  of  this  genus,  has  added  five  new 
species  and  five  new  varieties.  The  work  of  classifying  all  the  variable  species  of 
Pelea  was  made  extremely  difficult  and  troublesome  through  the  publication  of 
supposed  new  species  of  Pelea  by  II.  Leveille  based  on  material  collected  by  Abbe 
U.  Faurie,  in  the  year  1910.  It  certainly  is  most  regrettable  that  this  material, 
which  often  is  beyond  recognition,  was  turned  over  to  Mr.  Lcveille,  who  was 
only  too  ambitious  to  swell  the  number  of  his  new  species.  The  descriptions  are 
so  incomplete  that  it  was  impossible  to  make  use  of  them  and  conseipiently  the 
work  had  to  be, ignored. 

The  writer  still  has  numerous  plants  of  Pelea  which  could  not  be  placed,  which 
are  undoubtedly  new,  but  the  material  is  incomplete,  either  flowers  or  capsnles 
being  lacking,  and  it  certainly  would  be  of  no  help  to  describe  these  plants  as 
new,  without  complete  material,  such  as  sterile  and  fertile  flowers  and  fruits. 
Even  Hillebrand's  descriptions  are  not  too  complete,  some  of  them  are  even 
dubious,  and  references  to  such  will  be  found  in  their  proper  places.  The  writer 
could  also  have  swelled  the  number  of  new  species  of  Pelea  as  6Ir.  Leveille  did, 
to  the  sorrow  of  future  workers  on  the  Hawaiian  Flora,  hut  refrained  from  doing 
so  on  account  of  insuifieient  material.  Of  the  new  species  of  Pelea  described  in 
this  book,  the  writer  had  abundant  and  complete  material,  having  visited  the 
various  localities  at  different  seasons  in  order  to  secure  the  plants  in  all  stages 
of  development.  Leveille  describes,  if  so  it  can  be  called,  five  species  of  Pelea 
in  Fedde  Repertorium  Vol.  X.  no.  10-14,  1911,  and  10  species  in  Vol.  X.  no.  27-29, 
1912,  the  names  of  all  of  which  are  as  follows:  Pelea  LeveiUei  Faurie,  Pelea 
waianaiensis  Levi.,  P.  oahuensis  Levi.,  P.  pendulifiora  Levi.,  P.  Feddei  Levi.,  P. 
subpeltata  Levi.,  P.  nodosa  Levi.,  P.  shigiiliftora  Levi,,  f.  peduiicidaris  Levi.,  P. 
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grandipetala  Levi.,  1',  IlUlebraiidii  Levi.,  P.  foetida  Levi.,  P.  scssiUs  Levi.,  Pclea'i 
acutivalvata  Levi.,  P.  PawneJLevl. 

The  latter  one  the  writer  thinks  to  be  only  a  mere  variety  of  /'.  clusiaefoUa 
Gray.  It  is  a  very  small  leaved  form,  but  owing  to  the  fact  that  it  is  found  in 
the  rather  dry  forests  back  of  Kaluaha  and  Kaniolo  on  the  leeward  side  of  Mo- 
lokai,  it  can  he  easily  the  result  of  the  location,  a  fact  which  has  disproved  many 
an  apparently  new  species.  Leveille  absolutely  ignores  fertile  or  sterile  flowers 
and  gives  only  a  general  description  that  may  be  applied  to  any  species  in  the 
genus.  An  example  may  follow.  P.  RUlebrandn,  Rami  fragiles,  nodosi; — flores 
magni  axillares  cymosi  pedicelli  bibracteolati,  caylce  minuto,  sepala  obhisa,  glabra, 
petala  4^5-plo  l&ngiora,  glabra  apice  triangularia;  stamina  paulo  breviora. 

This  description,  especially  of  the  flower,  is  really  a  marvel,  and  anyone  able 
to  place  P.  IliUebrandii  by  it,  must  be  a  clairvoyant,  and  a  clever  one  at  that. 
Anyone  acquainted  with  the  extreme  variability  of  the  Hawaiian  Pelea,  their 
many  intermediates,  and  who  has  at  his  disposal  such  a  large  material  as  is  at 
the  writer's  disposal,  cannot  help  but  deplore  such  work,  which  is  not  to  the  ad- 
vancement, but  to  the  hindrance  of  botanical  science. 

The  Hawaiian  Pelea,  for  the  sake  of  convenience,  may  be  classed  into  four 
units,  and  embraced  under  a  special  name  sp.  (eeies)  c.  (olleetiva). 

For  example:  Pelea  clusiaefolia  with  all  its  varieties  is  closely  related  to  P. 
auriculaefolia,  P.  Cookeaiia,  P.  sapotaefolia,  P.  Waialealae,  P.  microcarpa,  P.  Fail- 
riei  and  perhaps  P.  pallida.  All  these  species  have  a  more  or  leas  variable,  but 
always  small  capsule  in  common,  and  have  all  either  quatemate  or  ternate  leaves, 
and  never  opposite  ones  unless  it  be  in  very  rare  instances,  or  perhaps  in  a 
very  dubious  variety  of  some  one  of  these  species.  The  writer  would  propose  for 
this  group  of  species  the  name  Pelea  sp.  c.  verticillifolia ;  this  expresses  the  con- 
ception of  the  group  as  a  very  closely  related  one,  in  a  comprehensive  and  easy 
way. 

The  second  and  largest  group  has  opposite  leaves  and  is  characterized  by  the 
large  capsules,  which  are  deeply  parted  but  not  discreet.  The  typical  species  of 
this  group  is  Pelea  volcanica,  and  is  followed  by  Pelea  pseudoanisata,  P.  oblongi- 
folia,  P.  rotundifolia,  P.  orbicularis,  P.  molokaiensis,  P.  Mannii,  P.  parvifolia,  P. 
macroptis,  P.  Kauaiensis,  and  P.  sayidwicensis.  P.  Ballmii,  of  which  only 
young  capsules  (which  are  silky  pubescent)  are  known,  may  also  belong  to  this 
group  for  which  the  writer  proposes  the  name  P.  sp.  c,  megacarpa.  This  in  itself 
is  a  practical  key  which  will  facilitate  the  identification  of  species. 

Another  marked  group,  though  small,  has  cuboid  capsules  and  opposite  leaves 
and  is  made  up  of  the  following  members:  Pelea  anisata,  P.  Watvraeana,  P. 
Zahlbruckiieri,  and  may  be  termed  P.  sp.  c.  cubicarpa. 

The  fourth  frroup  is  composed  of  the  following,  with  Pelea  cinerea.  as  the  most 
variable  one,  in  the  lead;  it  is  followed  closely  by  P.  Knwlscnii,  P.  multiflora,  P. 
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barbiyera,  and  the  /'.  clliptica.     All  these  form  a  martiwl  yniup  which  can  he 
expressed  by  the  name  Pelea  sp.  c.  apocarpa. 

Drake  Del  Castillo,  in  his  " Illustrationes  Florae  Iimulanuii  Maris  Pacifiri," 
united  the  genera  Melieope  and  Pelea  with  Evodia.  The  latter  genus  ditt'ere, 
however,  from  Pelea  in  the  strictly  tetramerous  flowers,  while  the  gemis  Pelea 
has  never  less  than  eight  stamens.  Melieope  again  differs  from  Pelea  in  the  im- 
bricate petals.  The  writer  has  here  adhered  to  the  original  classification,  uphold- 
ing the  genus  Pelea,  as  has  also  been  done  by  Engler  in  his  treatise  on  the  family 
Rutaceae. 

KEY  TO  SPECIES. 

I.     Verticillifoliae. 

Capiiiile  synearpous  tlie  carpels  more  or  less  united. 
Flowers  fasciculate  on  a  short  axis. 
Leases  quaternate  or   tern  a  to. 
Capsule  deeply  parted,  small. 

Leaves  obovate,  siiortly  petiolate,  eapsiile  woody,  small. 

P.  clusiaefolia 
Leaves  large  obovate-oblong,  attenuate  at  the  base,  subsessile, 

flowers  snmll    P.  Oookeana 

Leaves  ovate,  sniall,  2  to  5  cin.  subsessile. ...     P.  Fauriel 
Leaves  large,  elongate  oblong,  spathulate,  villous  underntratli 
P.  Bapotaefolla 

Leaves  lanceolate-aeiite  capsule  thin P.  Waiideala« 

Leaves  sessile  with  an  aurlculat.e  base P.  ainlculaefoUa 

Leaves  ternate,  obovate,  petiolate,  the  midrib  jnibescent,  cap- 
sule very  small P.  mlcrocarpa 


Capsules  large,  deeply  4  parted. 

Leaves  opposite  braaches  hirsute — tomentose. 

Leaves    oval,    hirsute   undGrneath P.  volcanica 

Leaves   oval   or   oblong,   strongly   reticulated,   plabrous    ander- 

neath P.  sandwlcensis 

Leaves  orbicular,  petiolate,  mucronate P.  orbicularis 

Leaves  opposite,  branches  glabrous. 

Leaves     coriaceous,     velvety     villous     underneath     on     hirsute 

petioles  P.  Kaualensis 

Leaves  orbicular,  sessile,  glabrous P.  rotundifolia 

Leaves  obovate,  retuse  base,  glabrous,  chartaceous 

P.  Molokaiensis 
Leaves  ell iptico- oblong,   contracted,  not  emarginate 

P.  macropus 
Leaves   ovate   to   obovate   oblong,   shining   on  both   sides,   cap- 
sule very  large,  strongly  anisescenteil P.  pseudoanisata 

Leaves     ovate,     thi^k     coriaceous,     capsule     silky     tomentose, 

sepals  and  petals  persistent P.  Ealloui 

HI.    Cubicarpae. 

Capsules  cuboid,  almost  entire. 

Leaves  opposite,  capsules  small. 

Leaves  thin,  glabrous,  anise-Rcented P.  anlsta 

Leaves  elliptico  oblong,   coriaceous,   glabrous.      P.  Wawraeana 
Leaves  opposite,  capsule  large. 

Leaves  obovate-oblon;;,  churtaceous P.  ZaMbruckneri 
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IV,     Apocarpae. 

Capsules  ajjoearpous,  carpels  discreet. 

Leaves  opposite.  <:obwebbj-,  capsules  glabrous. 

Leaves  oblong,  cobwebby  underneath,  flowers  up  to  200 

F.  multlflota 
Leaves  ovate  to  ovate-oblong,  cordate,  flowers  up  to  40 

P.  Kaudsenii 
Leaves   elliptico   oblong,   curved,   concave,   cliartai'ooiis,  flowers 

3  to  5 P.  barblgera 

Leaves  opposite,  capsules  pubescent. 

Leaves     thin     eliartacoous,     obtuse,     pale     pubescent,     capsule 

puberulouB P,  eUipticn 

Leaves  ovate  oblong,  subcoriaceoua,  tonientulose,  capsule  with 
fulvous  toinentuui ,     P.  cinerea 

Pelea  clusiaefolia  Gray. 

Alaiii.    . 
(Plate  84.) 

PELEA  CLUSIAEFOLIA  Gray,  Bot.  IJ.  S.  E.  B.   (18.54)   340,  pi.  35;— Mann.  Proc.  Bost. 

Soc.   Nat.   Hist.   X.    (1866)    312,   et   Proe.   Am.   Aead.   VII.    (1867)    158,   et   Proc. 

Essex   Inst.   V.    (1867)    165;— Wawra   in  Flora   (1873)   107;—   Hbd.   PI.  Haw.   Is!. 

(1888)    62;— Heller   Plants   Haw.   lal     (1897)    83N— Clnsla   sessilis   Hook    ct   Am. 

Bot  Beech    (IS"")  8U  (not  For>!ter)  — Evodia  Clusiaefolia  Dral  e  Del   fist   111  Fl 

Ins  War  Pacit  VI  (1890)  131 
A  "imall  glabrous  tree  lei\es  in  whorls  ot  4  or  3  oc^'^^Knalh  -  oboiato  or  oboi  ite 
oblong  rounded  or  emargiuate  with  contncted  biae  thick  eonaceoui,  with  a  prominent 
midrib  and  lontinuous  intra  marginal  ner^e  which  la  elose  to  the  elge  abining  above  lull 
underneath  5  to  1.,  cm  long  3  to  b  luj  wide  on  either  short  j  etioles  of  1  cm  or  even 
su>  sessile  or  on  petiolei  of  2  5  cm  flowers  m  axillary  cluster'"  often  caaline  the  thieh 
peduncle  scorielj  2  mm  in  length  the  pedicels  2  to  4  mm,  minutely  braiteite  at  the  base 
Bterile  flowers  of  the  same  size  is  the  fertile  m  the  former  some  of  the  stamens  are  as 
long  as  the  petals  and  e^en  longer  protruding  the  sepals  ind  petils  acute  the  litter 
twice  as  long  is  the  former  ovarj  glabrous  rudimuLtar^  compose  1  of  4  globose  car |  els 
with  apiarenth  no  '<t'\le  jn  tht  writers  specimens  lut  small  aeswie  st  gioa  fertile 
flowers  4  to  ti  mm  the  petil"  more  than  twice  the  length  of  the  sepals  stamens  rudi 
mentary  little  longer  than  the  rather  depieaaed  oi  iv\  ■Jnthers,  tngittata  on  broid  iila 
ments  style  2  mm  with  a  4  lobel  stigma  the  loles  rather  thick  and  blunt  capsule  4 
lobed  the  carpels  united  to  tie  midJle  obtuse  or  obo\-ite  prominenth  mirl  ed  with  ton 
centriL  wrinkles    one  to  two  seeded    16  mm  m  diameter 

Wawra  sijs  of  this  species  that  the  flowers  are  hei maphrodite  this  is  however 
not  the  case.  All  Hawaiian  Peleae  have  fertile  and  sterile  flowers  with  either  one 
or  the  other  organ  rudimentary,  making  them  appear  to  be  hermaphrodite.  The 
male  flowers  of  this  species  were  not  known  to  Asa  Gray. 

Wawra  in  Flora  records  three  forms:  fm.  a  {normalis)  from  the  Waiaiiao 
Mts.,  fm.  /3  {macrocarpa}  and  fm.  y  microcarpa.  Asa  Gray  ennmerates  two  va- 
rieties— ji  and  y,  so  does  Hillebrand. 

The  writer  has  large  material  of  this  species  from  many  localities.  It  is  one 
of  the  most  common  Pelea  on  Oahu,  as  well  as  on  other  islands,  especially  on 
Hawaii  in  the  forests  of  Puna,  near  the  Volcano  Kilanea. 

It  is  a  medium-sized  tree  reaching  a  height  of  25  to  30  feet  in  certain  localities. 

Specimens  from  Konahuanui,  Oahu,  have  ovate  acute  leaves,  but  also  varying 
tremendously,  while  others  from  the  Waikane  Mts.,  on  the  windward  side  of 
Oahii,  have  oliovate  snbscssile  leaves.     From  the  same  locality  the  writer  col- 
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lueted  specimens  with  linear  obloiij;  leaves  15  cm  lonj;,  and  3  cm  wide  and 
petiolate. 

A  distinct  variety  recorded  as  ^  by  Ilillebrand  the  writer  collected  in  the  type 
locality,  back  of  "Wahiawa,  in  the  north  fork  of  Kaiikonahua  guleh;  the  leaves 
are  narrow  and  on  rather  long  petioles  of  3  to  4.5  em,  flowering,  frniting  May  15, 
1909,  no.  3053. 

A  more  robust  variety  was  collected  on  Hawaii  in  the  Kohala  mountains,  with 
stout  branches  and  petioles;  flowering  and  fruiting  June,  1910,  no.  8366. 

ITillebrand's  var.  y  was  collected  along  the  government  road  above  Glenwood 
and  near  the  Volcano  of  Kilauea  on  Hawaii,  fruiting  no.  8775,  April,  1911 ;  July, 
1!)11;  December,  1911, 

Pelea  Cookeana  Rock  sp.  nov. 

Branehea  deoselv  foliite  at  the  end"  lea\es  oi  o\ate  oblOEg  or  obo^ate  or  e^en 
ovate,  quaternate  rounleJ.  at  the  a|ex  or  emarginate  attenuate  at  the  base  roan  led  or 
Bube  margin  ate,  sllghtl^  auriciilate  subsesaile  thick  coriaceous  opaque  with  a  jrominent 
midrib,  leaves  punitate  unlerneath  intramargjnal  ner\e  almost  straight  close  to  tbe 
edge  of  the  leaf  5  5  to  14  em  long  2  5  to  6  5  cm  wide  inflore&cenee  is  m  /'  CliiiliefolUt 
in  fascicles;  male  flotvers  sepals  o^ate  acute  petils  twice  the  length  -iuite  stamens  8 
4  as  long  as  the  i  etals  the  reimmmg  shorter  and  of  unequal  1176  fihments  broad  anthers 
very  short,  acute  deeplj  emarginate  at  the  base  o^ar^  glabrous  st\Ie  1  mm  with  a 
bluntly  4-lDbed  stigma  lobes  minute  female  flowers  smaller  petals  shghtlv  longer  thin 
the  sepals,  stamens  minute  less  than  1  mm  o\ari  flat  c  rcular  m  outline  stjle  iil  form 
i  mm,  with  a  4-lobed  stigma    capsule  as  in  P   clunlaefolla  but  smaller 

This  certainh  verj  variable  species  which  is  here  named  in  honor  of  Mr 
George  V.  Cooke  of  Molokai  occurs  m  the  dense  riin  farests  abo\e  Kamoku  on 
the  leeward  side  of  Molokai  at  in  elevation  of  4000  feet  It  is  a  small  tree 
thoufjh  often  inclined  to  be  shrabb'v  with  rather  stift  .ind  stout  branches  It 
occurs  all  over  Molokai  in  various  forms  but  alwai  s  in  the  dense  ram  forest  It 
is  closely  allied  to  P  chiataefolia  and  peihaps  also  to  P  ant  iculap folia  The 
leaves  are,  howe\er  much  laisjer  subsessile  of  thick  textuie  the  inflorescence 
smaller  as  well  ai  the  capsules  the  tree  has  an  entirely  diffeient  aspect  with  its 
stout  branches   which  remind  somewhat  of  P  nuuacarpa  from  Kauai 

The  type  raateiial  was  collected  on  the  Island  of  Molokai  in  the  swampj  forest 
above  Kamoku  camp  at  an  ele't  ition  of  4000  feet  fl  wenng  and  fruiting  no 
6262,  March  23,  1910.  FloKenn^  April  10,  1910,  no.  7075,  from  Wadau  Pali, 
Molokai,  elevation  4000  feet. 

Pelea  Fauriei  T.evl. 
PELEA  FAUEIEI  I^evl.  in  Fedde  Kepert.  X.  10-14  (1911)  153. 

A  clusiaefolia  Gray  afflni  distingoitnr:  cortiee  nigiescente,  ramulis  rngosis  ve!  articu- 
latis;  folijs  brevibus  et  minoribas  1  to  5  x  1  to  2  cm  opacis,  subsessilibus,  profuse  nigro- 
punctatia  et  subttis  conspicue  tomentosis  et  validissime,  reticulatis;  capsula  et  cetera  fere 
/'.  OhisiaffoUae. 

A  P.  SFSKili  adhorret  colore  pallido  foliorum;  floribus  breviter  fasciculatis,  et  duplo 
majoribus. 

Molokai:      Kamolo,  1000  m,  I'ukoo,  000  m,  maio-jun,  1910;  Fniirie  no.  104,  203. 

The  plant  in  question  was  collected  first  by  the  writer  in  April,  1010,  in  the 
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woods  of  KiiliiMha,  JMolokiii.  with  flower  biids;  no.  70(il3.  Owinjr  to  vprv  incom- 
plete material  the  writer  is  unable  to  enlarge  upon  Leveille's  description.  In  the 
writer's  hand  is  a  co-type  of  Faurie's  no.  203,  but  without  flower  and  fniit.  The 
writer  is  very  much  inclined  to  reduce  this  plant  to  a  variety  of  P.  cliisiaefolia, 
as  it  only  differs  from  that  species  in  the  rather  small  subsessile  leaves ;  but 
owing  to  insufficient  material  for  study,  it  is  left  at  present  unmolested.  It  is  a 
small  tree,  also  shrubby. 

Pelea  sapotaefolia  Mann. 

PBLEA  SAPOTAEFOLIA  Mann  Proc.  Best.  Soc.  Nat.  Hist.  X.  (ISSfi)  312.  et  Proe.  Am. 
A(.  Vll.  (ISfiT)  lyS,  et  Fl  Haw.  lal.  Proe.  Eaa.  Inst.  V.  (1867)  IfiS;— Wawfa  in 
Flora  (1873)  lUit;— Hbd.  Fl.  Haw.  Isl.  (1388)  63;— Heller  PI.  Haw.  Isl.  (1897) 
84(1— Evodia  sapotoefolla  Drake  Del  Caat.  Ill    Fl,  Ina    Mar.  Pac.  VI    (1890)  133. 

A  small  tree  mnch  branched;  the  young  naked  leaf-buds  hirsute,  the  branches  and 
inflorescence  glabrous;  leaves  verticUlate,  in  fours,  elongated -oblong  or  slightly  spathulate- 
oblong,  chartaceous,  10  to  22.5  cm  long  5  to  7.5  cm  wi<le,  somewhat  attenuated  at  the 
base,  or  soinetinies  obtnse,  on  a  petiole  of  2.5  to  3.5  cm.  with  a  strong,  prominent  midrib, 
the  very  numerous  primary  veins  (30  to  50  pairs)  running  out  nearly  transversely  towards 
the  margin,  where  they  unite  with  a  distinct  intra-margmal  vein;  tlie  leaves  are  some- 
what villous  pnbeseent  on  the  under  surface,  more  especially  on  the  midrib,  but  quite 
glabrous  above;  the  texture  and  especially  the  venation  of  the  leaves  gives  th^m  some- 
what the  appearance  of  the  larger  forms  of  (jSnpoid  windirtivjMn)  jSirfcroJ-fffon  saniliricense; 
Howers  in  axillary  sessile  clusters,  the  pediceli  4  to  6  mm  long;  calyx  4-parted,  the  lobes 
broadly  ovate,  imbricated  in  aestivation,  about  2  to  3  mm  long:  petals  4,  ralvate,  ovate, 
a  third  longer  than  the  sepals,  not  thickened  at  the  apex,  stamens  8,  much  shorter  than  the 
petals — evidently  from  a  fertile  flower  (Bock),  filaments  linear-lanceolate,  glabrous; 
anthers  deltoid-sagittate,  adnate-introrse;  hypogynous  disk  very  short,  ovary  glabrous, 
depressed,  g'obular,  4-lobed,  4-celled.  the  4  carpels  somewhat  united;  style  a  little  longer 
than  the  ovary;  4-parted  nearly  to  the  base,  the  divisions  clavate,  stigmatio  at  and  near 
the  summit;  the  immature  capsule  is  pubernlent  and  deeply  four-grooved. 

The  above  is  the  oritfinal  description  of  this  species  by  Mann,  as  found  in 
the  Proceedintts  of  the  Boston  Society  of  Natural  History,  Vol.  10,  page  313.  In 
Hillebrand's  description  of  this  species  the  fact  that  the  immature  capsule  is 
deeply  4  grooved  is  omitted,  and  the  writer  thinks  it  altogether  wrong  to  place 
this  species  in  the  key  as  having  cuboid  subentire  capsules. 

The  writer  collected  specimens  of  a  Pelea  on  Mt.  Waialeale,  the  summit  of 
Kanai,  overlooking  directly  Kealia  and  Hanalei,  on  the  windward  side  of  Kauai, 
which  he  must  refer  as  a  variety  to  Pelea  sapotaefolia.  In  trying  to  place  the 
plant  according  to  Hillebrand's  key  to  the  species,  the  writer  was  quite  unsuc- 
cessful, as  his  key  calls  for  cuboid  capsules ;  however,  in  looking  up  the  original 
description  of  Mann,  which  is  very  complete  of  this  species,  he  came  to  the  con- 
clusion that  the  Waialeale  plant  is  a  variety  of  this  species.  The  capsules  are 
deeply  4-lobed  when  mature,  and  evidently  likewise  in  the  species  found  at 
Kealia,  of  which  no  one  seems  to  have  collected  mature  capsules.  Owing  to  a 
plant  collected  by  Knudsen  at  Waimea,  Kanai,  with  cuboid  capsules,  Hillebrand, 
who  seemed  not  to  have  collected  the  species,  referred  it  to  the  latter,  and  merely 
took  for  granted  that  P.  sapotaefolia  had  also  cuboid  fruits.  The  fact  is  strength- 
ened by  Heller's  statement,  who  collected  Hillebrand's  variety  jS,  which  anys: 
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"That  this  variety  is  specificaUy  ilistinct  from  I'.  sapotacfoUa  is  pretty  evident." 
He  goes  on  saying  r  "One  old  capsule  was  founci  on  the  tree,  but  unfortunately 
it  dropped  to  the  ground  and  could  not  be  found  in  the  dense  tangle  o£  ferns 
and  weeds  which  were  growing  at  the  foot  of  the  tree.  *  •  •  From  what  I 
recollect  of  it,  it  was  entirely  too  deeply  lobed  to  belong  to  the  same  section  as 
P.  sapotaefolia." 

Unfortunately  the  writer  has  not  collected  the  species,  having  only  little  ex- 
plored the  forests  of  Kealia  or  Ilanatei.  However,  there  seems  to  be  evident 
proof  that  the  true  species  P.  sapotaefolia  has  not  cuboid  but  deeply-grooved  or 
lobed  capsides.     The  variety  may  be  described  as  follows, 

Var.  dumosa  Rock  var.  nov. 

Shrubby,  with  rathyr  stout  branches,  leaves  smaller  than  in  the  species,  whorled, 
ovate  oblong  or  slightly  spathulate,  attenuated  at  the  base,  rounded  or  emarginate  at  the 
apex,  glabrous  above,  villous  underneath  especially  on  the  midrib,  the  petioles  of  the 
young  leaves  hirsute;  petioles  shorter  than  in  the  species  about  1.5  cm;  flowers  as  in 
the  species,  capsules  18  mm  in  diameter,  deeply  4-parted  to  more  than  half  the  length  of 
the  cocci,  strongly  marked  with  concentric  wrinkles;   endocarp  glabrous. 

This  variety  was  collected  by  the  writer  on  the  summit  of  Mt.  Waialeale,  Kauai, 
at  an  elevation  of  5200  feet,  flowering  and  fruiting  September  24,  1909.  The 
type  is  numbered  4974  in  the  College  of  Hawaii  Herbarium. 

It  is  very  unlikely  that  the  variety  y  procumbens  Hillebrand,  is  in  rciility  a 
variety  of  P.  sapotaefolia,  and  until  better  material  is  at  hand  nothing  can  be 
done  towards  solving  the  question.  The  writer  collected  specimens  of  a  pro- 
cumbent Pelea  on  Waialeale  (no.  8854)  without  fruits,  which  seems  to  answer 
the  description  of  Hillebrand's  variety  y  procvmhens,  but  in  the  writer's  mind 
could  not  he  associated  with  P.  sapofaefolm, 

Pelea  Waialealae  Wawra. 
A-)\oma  or  Alankvai. 

PELEA  WAIALEALAE  Wjiwra  in  Plori 
IleOer  PI.  Haw.  Isl,  {1897)  841.- 
Mar.  Pac.  VI.  (1890)   134. 

A  shrub  or  tree;  leaves  quaternnte,  lanceolate,  S  to  8  cm  long,  1  to  3  cm  wide,  acute, 
narrowing  at  the  base  into, a  margined  petiole  of  6  to  8  mm,  coriaceous,  glabrous,  covered 
underneath  with  minute  dots,  opaque,  with  prominent  veins  and  midrib,  marginal  nerve 
close  to  the  edge;  flowers  fasciculate,  shortly  stalked,  pedicels  bibracteolate  near  the 
base  and  puberulous;  male  flowers;  sepals  broader  than  high,  2  mm,  rounded,  petals  7  mm, 
thin  oblong  acute,  somewhat  pubescent  outside,  stamens.  8,  4  as  long  or  longer  than  the 
]ietals,  the  remaining  ones  a  little  shorter,  on  very  broad  filaments,  anthers  oblong,  ovary 
rudimentary,  with  a  4-notched  sessile  stigma;  female  flowers:  smaller  tlian  male  flnwors; 
ovary  glabrous,  surrounded  at  the  base  with  the  rudimentary  anthers  which  are  scarcely 
as  high  as  tiie  ovary;  style  filiform,  3  mm,  stigma  4  lobed.  each  lobe  1  mm  long;  capsule 
10  mm  in  diameter,  glabrous,  strongly  veined,  deeply  parted,  thin  chartaceons,  the  cocci 
globose,  keeled  along  the  sutures,  endocarp  glabrous,  shining,  seeds  angular,  hlaek  shining. 

AVawra  says  in  his  description:  "Male  flowers  much  smaller  than  the  femme 
flowers,"  a  statement  which  the  writer  finds  to  he  the  reverse.  In  fact,  nearly 
all  species  of  Pelea  have  the  male  flowers  larger  than  the  female  flowors. 
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The  Anoiiia  or  Alaniwai  is  one  of  the  handsomest  species  of  Pelea.  It  is  re- 
corded by  Wawra  and  Heiler  us  a  shruh  3  feet  high.  The  writer  collected  ma- 
terial of  this  species  first  Septemher  24,  1909,  and  again  October,  1911.  It  grows 
only  on  the  Island  of  Kauai  on  the  summit  of  Mt.  Waialeale,  a  big  flat  swamp  at 
an  elevation  of  5200  feet.  It  is  a  small  tree  with  a  straight  trunk  of  4  to  5  feet 
and  reaches  a  height  of  15  to  20  feet.  The  mountain  is  always  enshrouded  by 
clouds  and  it  is  extremely  difHcnlt  to  see  farther  than  a  few  feet.  On  the  day 
of  the  writer's  last  ascent  the  sky  was  perfectly  cloudless  and  a  thorough  survey 
could  be  made  of  the  vegetation,  which  resulted  in  the  discovery  of  a  number  of 
uew  species,  and  also  furnished  additional  data  in  regard  to  the  plants  already 
known.  During  the  writer's  first  visit  to  this  most  interesting  mmmtain,  the 
cold  was  so  intense,  the  wind  blew  with  such,  great  force,  and  rain  came  down 
in  such  torrents,  that  it  was  impossible  to  remain  longer  than  a  couple  of  hoiirs. 
The  second  time,  however,  the  writer  was  more  fortunate.  Collected  flowering 
and  fruiting  September  24,  1909,  no.  4975,  and  October,  1911,  no.  8883  in  the 
Herbarium  of  the  College  of  Hawaii.  Heller  records  the  plant  as  a.  shrub  S  to  4 
feet  high  from  the  bog  of  Wahiawa,  Kauai ;  this  latter  locality  is  at  a  much 
lower  elevation,  about  3000  feet. 

Pelea  auriculaefoUa  Gray. 
PELEA  AXntlCULAEFOLIA  Gray.  Bot.  U.  8.  E.  E.  (1854)  343,  pi.  3(i;— Mann  Troc.  Bost 
Soc.  Nat.  Hist.  X.  (18li(i)  31:!,  et  Proe.  Am.  Ac.  VII.  (18(57)  15R,  et  I'roc.  Esb.  Tnst. 
V.  (1867)  166;— Heller  PI.  Haw.  Isl.  (18D7)  838.— Platydesma  auriculaefoUa  Hbd.  Fl. 
Haw.  Jsl.  (1888)  72;— Del  Cast.  HI.  PI.  Ins.  Mar.  Pae.  VI.  (18911)  134.— Platydesma 
auricnlifolinm  Engl,  in  Engl,   et  Prantl   Pflzfam.   Ill,  i   (1895)    128., 

Following  is  a  quotation  of  A.  Gray's  brief  description  of  the  above  species: 

"P.  glabra;  foliis  ternis  oblongo-spatulatis  basi  auriculatis  sessilibus;  flori'ius 
fasciculatis  ad  asHlas  foliorum  delapsorum  seeus  caulem  virgatum  brevissimi^ 
pedieellatis;  capsida  quadri partita." 

He  says:  "The  specimen,  taken  from  an  upright,  nearly  simple  shrub,  bears 
only  a  little  fruit,  and  a  few  fertile  ovaries,  from  which  the  perianth,  stamens, 
etc.,  have  fallen.  The  virgate  stem  is  very  leafy  alwve;  and  the  fiowers  have 
been  produced  lower  down,  in  small  fascicles  from  the  axils  of  earlier  leaves, 
now  fallen.  Plant  glabrous  throughout.  Leaves  vertieillate  in  threes,  coriaceous, 
pale,  oblong-spathulate,  obtuse,  auricnlate  at  the  base,  sessile,  from  3  to  5  inches 
long,  veined  and  dotted  nearly  as  in  the  preceding  species ;  the  midrib  salient 
underneath.  Ovary  more  deeply  lobed  than  in  P.  clusiaefolia,  being  united  only 
at  the  base;  style  has  mostly  fallen.  Capsule  deeply  four-parted;  the  cocci  oval- 
oblong,  otherwise  similar,  as  apparently  are  the  seeds  to  those  of  Pelea  clusiae- 
folia. 

"Forests  of  Hawaii,  on  the  flank  of  Mauna  Kea." 

How  Hillebrand  could  have  taken  this  plant  for  a  Platydesma  is  difficult  to 
understand.  Even  Engler  in  the  Natidrlichen  Pflanzenfamilien  places  it  under 
the  latter  genus. 
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The  writer  did  not  meet  with  this  plant  in  the  forests  of  RFaiina  Kea,  lint  on 
the  slopes  of  Mauna  Loa  at  about  5000  feet  elevation  the  writer  eolleeted  speci- 
mens of  a  Pelea  which  resembles  very  much  the  above  species.  The  leaves  are 
quateraate  instead  of  temate,  are  siibsessile  and  very  slightly  auriculate;  they  are, 
however,  decidedly  punctate  and  so  are  the  deeply-parted  capsules  which  answer 
well  Gray's  description.  It  is  an  erect  shrub  or  small  tree  with  straight  ascending 
branches ;  trunk  about  3  inches  in  diameter ;  leaves  quaternate  subsessile ;  flowers 
arranged  in  fascicles  as  in  P.  dusiaefoUa;  female  flowers:  sepals  acuminate, 
petals  linear  oblong,  acute,  little  longer  than  the  sepals;  the  8  stamens  short, 
rudimentary,  little  higher  than  the  glabrous  ovary;  style  liliform,  2  mm,  with 
thickened  elavate  4-Iobed  stigma. 

It  is  still  somewhat  doubtful  if  this  plant  is  actually  P.  auriculaefoUa,  as  there 
is  no  description  of  either  fertile  or  sterile  flowers  given  by  Gray,  who  had  only  a 
fruiting  specimen.  As  the  leaves  are  very  variable  in  the  Hawaiian  Pelea,  the 
plant  collected  on  the  slopes  of  Mauna  Loa  by  the  writer  seems  to  be  best  at 
present  referable  to  this  species. 

Collected  flowering  and  fruiting  in  the  forests  above  Naalehu,  Kau,  Hawaii, 
January  1-3,  1912;  no.  10012. 

On  Molol^ai  occur  several  Pelea  with  quaternate  leaves,  resembling  this  one  in 
question,  but  are  more  affiliated  with  P.  dusiaefoUa  than  with  P.  auriculaefoUa. 

Pelea  microcarpa  Heller. 
Kukaiwoa. 

PELBA   MICROCABPA   Heller   I'l.   Haw.   lal.   Minaes.   Bot   Stud.   IX.    (1897)   S3H,   pi.  49. 
A  11  t         w  til     t  ut  t     nit   and  grayish  bark;   branches  more   or  less   curved   up- 

w     d      I  a  th  qnat  rnste,  near  the  ends  of  the  branches,  on  flattened,  some- 

wlath        tjtl         f       135  cm,  obovate- oblong,  or  spathulate,  rounded  at  the  apex 
adt  qtglb  be,  pubescent  below,  especially  along  the  midrib,   8   to   14 

1     g   4  t     (  w  d  oils,  opaque,  the  secondary  veins  parallel,  at  almost  right 

angl      t     th  1    b    un  ted  by  an  intramarginal  nerve  which  is  very  close  to  the  edge; 

fl  w        all     i     h  the  n  K  d  b  a  ches,  in  the  axils  of  fallen  leaves;  peduncles  exeeedinglj 
sht      1      tl  2to3fl  Tiered,  pedicels  stoutiah  2   mm;   sepals   ovate   afiute,   3   mm, 

abo  t  a    1         1         h    h    p  tal    twice  the  length  of  sepals,  acute,  stamens  8,  4  protruding 
f  th  II      4        all        1    If  the   length,   or  of   unequal  length,   on   broad   filaments; 

tjl  h     t  1        th       ]       m    with  a  very  indistinctly  i  notched  stigma,  capsule  small, 

nbdStlO  ndnt      merely  notched  or  slightly  lobed,  glabrous. 

This  tree,  10  to  15  feet  high,  is  called  Kukaimoa  by  the  natives.  It  is  quite 
common  in  the  forests  of  Kaholiiamano,  Kauai,  at  an  elevation  of  3600  to  4000 
feet  and  inhabits  the  swampy  forests  together  with  Pelea  Kauaiensis.  It  was 
first  discovered  by  ITeller.  The  writer  found  the  tree  quite  numerous  and  col- 
lected flowering  and  fruiting  specimens  at  diiferent  times  (no.  5621,  September  6, 
1909,  and  no.  2010  flowering  at  Ilalemanu,  Kauai ) . 

Were  it  not  for  the  small  cuboid  capsules  the  plant  could  be  mistaken  for 
Pelea  sapotaefoUa,  of  which  Ilillebrand  omits  the  description  of  its  fruits,  while 
Mann  says  the  immature  capsule  is  pul>ernlent  and  deeply  four-grooved. 

The  native  name  of  this  species,  which  means  "chicken  droppings,"  originated 
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at  iirst  as  an  exclamatioi)  of  disappointment,  insofar  as  the  capsules  of  this  spceics. 
resemble  very  much  those  of  the  Mokihana,  hut  are  without  the  fragrant  odor  of 
the  latter.  When  the  natives  gathered  the  capsules  for  lets  or  wreaths,  they  quite 
often  mistook  the  capsules  of  the  species  in  f|uestion  for  Mokiliana  seeds  and  on 
finding  them  without  odor,  exclaimed  "Knkaimoa,"  by  which  the  tree  is  now 
known. 

Pelea  volcanica  Gray. 
Alan  I. 

PELEA  VOLCANICA  Gray  Bet.  II.  S.  K.  E.   (iar,4)   34(1,  ])1.  38;— IT,  Maim  in  Proe.  Bost. 

See.  Nat.  Hist.  X.   (186(>)   315,  et  I'roc.   Am.  Aead.  VII.   (1S«7)    l.lil.  et  Fl.  Haw. 

Tsl.  in   Proc.   Ess.   Inst.    (1867)   167;— Hbd.   Fl.   Haw.   Isl.    (1888)    GT;— Engipr   in 

Engl,  et  Prantl  Pflzfaid.  III.  4.  (1895)  113.fig.  64.  K-N.— Evodia  volcanica  Drake. 

Del  Cast.  111.  P).  Ins.  Mar.  Pae.  VI.  (1S90)  134. 
Leaves  ojiposite,  oval,  oi  ovate  oblong,  coriaeenus,  obtuse  at  botl^  ends,  occasionally 
retuBo  at  the  apex,  glabrous  above,  glabrate  underneath  or  slightly  ])ubeB<i"nt,  especially 
on  the  prominent  midrib,  not  sliining,  somewhat  pellucid,  the  secondary  veins  nearly 
parallel,  united  by  an  arcuate  intra  margin  a  I  nene,  not  distant  from  the  edge  of  the  leaf, 
8  to  16  cm  long.  5  to  9  cm  wide,  on  petioles  of  3  to  5  cm  which  are  stout  and  apparently 
Ijgnescent;  inflorescence  paniculate,  axillary;  female  flowers:  sepals  ovate  triangtilar, 
niucronulate,  pubescent,  3  mm,  petals  ovate  lanceolate,  twice  as  long,  glabrous,  ovary 
pubescent;  stamens  short  1  mm,  (as  long  as  the  petals  in  the  male  flowers)  anthers 
sagittate  (or  oblong  in  the  male  flowers);  style  4  mm  long  pubescent,  espetially  in  its 
lower  half,  stigma  with  4  blunt  lobes  of  1  mm  in  length,  capsule  large  3.T5  cm  in  dia- 
meter, but  often  with  one,  two,  or  three  cocoi  abortive,  eoeci  glabrous,  somewhat 
lignescent.  united  in  the  axis,  but  recurved;  the  papery  endocarp  glabrous;  seeds  ovoid 
black  shining. 

According  to  Asa  Gray,  this  tree  reaches  a  height  of  40  feet  with  a  trunk  of 
1%  feet  in  diameter.  It  occurs  on  the  slopes  of  Mauna  Kea  near  the  bullock 
plains  in  the  forests  bordering  the  latter.  The  writer's  material  (no.  3325)  came 
from  the  northern  slopes  of  filauna  Kea  from  the  forests  of  Paauhau  No.  2  at 
an  elevation  of  30O0  feet;  he  also  eolieeted  it  in  the  Kohala  mountains  (no. 
8399} ;  flowering  and  fruiting  June,  1910. 

It  is  a  striking  species  on  account  of  its  very  large  capsules,  but  is  also  very 
variable,  as  are  nearly  all  Hawaiian  Pelea.  Complete  material  is  needed  to  ar- 
range satisfactorily  and  determine  this  rather  difficult  genus.  The  writer  cannot 
help  but  deplore  the  awful  chaos  into  which  our  Hawaiian  Pelea  have  been 
thrown  through  the  very  ineffleient  and  hasty  work  of  H.  Leveille,  which  owing- 
to  the  poor  descriptions,  which  might  fit  any  species  in  the  genus,  will  have  to 
be  ignored. 

In  the  dense  rain  forest  of  Ilamakuapoko,  Maui,  the  writer  collected  a  specimen 
of  a  tree  which  is  unquestionably  P.  volcanica  Gray,  fruiting  September,  1910  (no. 
8566). 

Hillebrand  in  his  flora  ennmerates  two  varieties.  The  first  is  var.  ^  grandifolia, 
with  very  large  leaves  which  are  chartaeeous,  and  a  tomentose  infloreseenee ;  the 
capsules  are  25  mm  across  and  parted  more  than  half  way.  It  occurs  in  the- 
woods  near  Kilo,  Hawaii,  hut  is  not  known  to  the  writer. 

The  second  variety,  y  ovalifolia,  is  a  tall  tree  with  oblong  or  ovate  oblong  emar- 
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ginate,  or  siibco relate  leiives,  with  a  5  to  9  flowered  panicle  and  capsules  as  in 
the  species.  This  variety  was  collected  by  llillebrand  on  the  Island  o£  Maui  in 
the  Valley  ot  Waihee  ind  on  the  southern  slopes  ot  Mt  Ilaleakala  the  mitei  is 
not  acquainted  with  this  plant 

\  ar  montana  Rock  \ar  no\ 
A  sleii ler  tit-e  20  to  30  feet  tiM  tlie  brauthes  liirsute  1«i\ps  olo^ato  to  elliptico 
ohlon^  til  intlv  aLute  at  the  apex  rounled  at  the  ba'e  lerj  tliitk  i"  on  ice  on  i  stcorijl^ 
birsute  iho\e  when  joiinj;  but  glibiate  \>:th  age  deii'ielj  pubescent  underneath  the  promi 
rent  midnb  hirsute  ai  are  the  1  5  to  4  em  long  petiolea  margins  re\olute  tlie  aecondari 
^ems  ]^  irallel  at  nearly  right  angles  to  the  midrib  ind  united  by  an  intraniMcginal  nerie 
not  distant  from  the  edge  of  the  leaf  6  to  12  em  long  4  to  6  em  wide  jnfloreaeenie 
nxilliry  paniculate  denseU  hir*!ute  1  to  5  floBered  femlle  flowera  sepals  o\ate 
triangular  aeute  3  mm  pubeseent  as  are  the  onte  lanieolate  petals,  the  litter  twie""  as 
long  as  the  sepals  stamens  ludimentiry  the  height  of  the  yellowish  hirsuite  o%arv  anthers 
sagittate  uoite  filaments  broad  glabrous  st\le  hirsute  not  quite  as  lOng  as  the  petal<i 
with  a  bluntly  fourlobed  stigma  capsule  largest  m  the  genu=  5  era  m  diameter  puberi 
louH  I  arte  i  more  than  %  the  lOfei  aeute  at  maturity  the  apex  is  deeplj  split,  often  one 
or  two  abortive   always  tmo  seeilod  the  i  apery  endocarp  glabrous 

Thi?  variety  the  i^riter  discovered  on  the  upper  dopes  of  Mt  Hmlalai  nt  an 
elevation  of  5000  to  6000  feet  on  the  nm  of  a  crater  called  Puuki  It  is  i  slender 
tree  25  to  30  feet  in  height,  but  has  a  rather  small  trunk  of  3  to  5  inches  diameter. 
It  has  long  and  slender  branches  which  are  foliate  oidy  at  the  ends.  The  writer 
met  with  it  also  lower  down  at  3500  to  4000  feet,  but  it  was  more  numerous 
around  the  rims  and  at  the  iloors  of  extinct  craters,  scattered  over  the  western 
slope  of  Hualalai  in  close  vicinity  to  the  dismal  cinder  plain  above  Huehue. 

The  type  is  3849  in  the  College  of  Hawaii  Herbarium,  flowering  and  fruiting 
June,  1909.  A  very  similar  form  with  somewhat  smaller  capsule  the  writer 
collected  in  the  woods  back  of  Waimea,  Hawaii,  fruiting  June,  1910,  no.  8426. 

Here  must  also  be  referred  a  shrubby  form  with  long  rambliii<^  branches,  often 
11  small  tree,  which  may  be  known  as; 

Var.  terminalis  Rock  var.  nov. 

Leaves  smaller,  more  or  less  glabroue,  on  short  petioles  of  1  to  l.ii  em,  linear- oblong, 
acute,  thick  eoriaeeous,  3.13  to  12  em  long,  2  to  6  em  wide,  on  long  slender  ramblmt! 
"branches;  capsules  smaller  than  in  variety  minilanii.  about  4  cm  in  diameter,  usually  4  to  6 
on  a  common  braeteate  peduncle  of  1  cm  or  more,  usually  terminal,  the  ends  of  the  branch- 
lets  drooping  under  the  weigiit  of  the  mature  cap'iules,  occasionally  also  axillary;  capsula 

Collected  at  Auahi,  southern  slopes  of  Mt.  Ilaleakala,  Maui,  on  the  lava  fields 
at  an  elevation  of  2600  feet ;  type  no.  8655,  fruiting  November,  1910,  College  of 
Hawaii  Herbarium. 

On  the  Island  of  Lanai  in  the  scrub  vegetation  of  Mahana  Valley  occurs  a 
shrub  with  long  rambling  branches  which  becomes  finally  a  vine  entangling  all 
the  neighboring  trees  and  reaching  way  into  their  crowns.  It  is  in  all  respects  a 
variety  of  Pclea  volcavica  and  may  be  called: 

Var.  lianoides  Rock  var.  nov. 
Leaves  as  in  the  species,  glabrate  above,  pubescent  underneath,  especialh-  along  the 
salient  midrib,  on   shorter  petioles  than  in  the  species;   inflorescence  axillary,  paniculate, 
■hearing  from  3  to  10  flowers;  female  flowers  large,  pubescent,  petals  twice  as  long  as  the 
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sepals  exaetly  as  in  the  species;  male  flowers  si 
as  the  petals;  ovary  pubescent  stigma  with  4-^ 
smaller,  endocaip  glabrous. 

This  variety,  which  seems  to  be  a  typical  liane,  forming  dense  tangles,  was 
collected  flowering  and  fruiting  by  the  writer  ia  the  valley  of  Mahana,  Island  of 
Lanai,  on  the  dry  open  wooded  forehills,  on  -Iidy  24,  1910.  The  type  is  mi.  8057 
in  the  College  of  Hawaii  Herbarium. 

Pelea  sandwicensis  Gray. 

Alam. 

(TiateSo.) 

PELEA  SANDWICENSIS  Gray  Bot.  U.  S,  E.  E.  (1854)  345^  t.  37;— H.  Mann,  Proe.  Bost. 

Sot.  Nat.  HiKt,  X.  (18(50)  3lS,  et  Proe.  Am.  Aead.  VII.   (1867)   159,  et  Proe.  Ess. 

Inst.  V.  (1M67)   167;— Hbd.  Fl.  Haw.  Isl.  (1888)   60.— Brunelia  SimdwicenKis  Gaud. 

Boi.   Voy.  Uranie    (1830)   39   sine   deacript;— Hook,   et   Arn.   Beeth.    (J832)    80;— 

Emll    Fl    8uls    {l**a6)    184    no    1589-Evodia  sandwicensis  Dr»ke   Del  Cast    111 

11  Ins  Mar  Pacif  VI  (l&aO)  133 
New  oranehletB  mfloresience  etc  toinentose  >  ith  i  rather  hirsute  pubescente 
leaies  O|;]osite  oial  or  oblong  thick  eoriaceous  gljbroua  iboie  i  lori.  or  Ics  pulerulent 
beneath  when  young  pubescent  on  the  thick  n  idrib  very  veim  anl  reticulated  punitate 
rounled  at  the  ipe\  or  acute  and  niutronate  7  to  15  cm  long  4  to  8  cm  wide  on  stout 
lignesient  ]  etioles  of  20  to  35  mm  cjmes  ixiilary  short  peduncled  3  to  1  flowered 
pedicels  short  annulate  by  the  broal  scars  ot  the  o'tate  subulate  bracts  sterile  flowers 
sepals  ovate  acute  puberulous  3  mm  petals  7  mm  ol  long  acute  stamens  K  4  as  long  or 
longer  than  the  petal?  on  broad  filaments  4  shorter  of  unequal  length  anthers  sigittate 
ovary  smaller  than  in  the  fertile  dowers  pubescent  stile  pubescent  15  mm  long  with 
short  bluntly  not  he!  utigma  fertile  flowers  tmaller  o\ar(  tomentose  stile  longer  with  a 
bluntlv  short  lobed  stigma  stamens  not  quite  the  height  of  the  o^iri  ■irtherB  smaller 
CAi  sule  flnet>  tomcntose  or  glB.brous  n  hen  old  dee]  H  four  lobe  \  2i  to  24  a  m  in  dian  eter 
the   COCCI  oial    endotarp  finely  pubescent 

A  iiiedium  si?ed  tiee  bnt  perhaps  one  of  the  largest  for  the  genus  Pelea  leich 
ing  a  height  ot  30  feet  or  little  more   with  a  trunk  10  to  12  inches  in  diameter 

The  Alani  occurs  m  the  wet  forests  of  Oahu  especialh  of  the  mam  western 
range,  where  it  is  a  common  tree  at  an  elevation  of  2000  to  2500  feet.  The  writer 
met  with  it  most  plentifuly  in  the  mountains  of  Piinalun,  on  the  windward  side 
of  Oahu,  as  well  as  on  Konahuanui,  back  of  Honolulu.  Several  varieties  of  tisis 
species  are  known,  perhaps  doubtful.  According  to  Dr.  Wm.  T.  Brigham,  tlie 
tough  wootl  of  this  species  was  used  for  tapa  beaters.  (Flowering  and  fruiting 
November  14,  1908 ;  no.  912,  Mts.  of  Punaluu ;  fruiting  Konahuanui,  November, 
1912,  no.  10215  College  of  Hawaii  Herbarium.) 

Hillebrand's  var.  p.  the  writer  collected  at  "Wahiawa  in  the  north  fork  of  Kaii- 
konahua  gulch  on  Oahii,  on  May  15,  1909,  fruiting  no.  3046.  The  leaves  are  per- 
fectly glabrous,  and  chartacMus,  the  capsides  are  larger  and  aiso  glabrous,  even 
when  very  young. 

Pelea  orbicularis  Hbd. 

FELEA   ORBICUI.AB.IS   Hbd.   Fl.   Haw.    [si.    (IS8H)    67.— Evodia   orbicularla   Drake    Dei 
Cast.  111.  Fl.  Ins.  Mar.  Pacif.  VI.  (1890)  133. 
A   rather  small  tree,  stunted,  the  young  shoots  coarsely  hir^uto;   leaves  opposite,  sub- 
(irbieular,  or  orbicular,  emarginate  at  both  ends,  niucronate     '     '  '*  ' 
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dull,  glabrous  aljove,  imhescent  to  hirsute  underneath  in  the  youug  leaves,  jmbesesnt 
along  the  prominent  reddish  midrib,  the  margLniil  nerve  close  to  tlie  edge  and  eontinuoaa 
6  to  8  cm  long,  5  to  7  cm  wide,  on  petioles  of  15  to  20  mm;  panicles  hirsute  in  the  axils  of 
the  leaves,  6  to  15  flowered;  male  flowers:  sepals  ovate  acute,  3  mm,  petals  little  longer, 
stamens  of  nnequal  length  some  as  long  as  the  petals,  anthers  ovoid,  ovary  iiirsnte;  female 
flowers:  stamens  rudimentary,  half  the  height  of  the  ovary,  the  latter  3  mm  high  pubes- 
cent, deeply  parted,  style  filiform,  1.5  mm,  with  a  bluntly  i-lobed  stiKnin,  the  lobes  thick; 
capsule  not  known. 

This  smnll  stunted  tree  ia  peciiliar  to  the  summits  of  Pim  Kiikiii,  West  Maui. 
and  to  the  summit  of  Mt.  Waileale,  Kauai,  where  it  grows  on  the  horders  of  tlie 
great  swampy  plateau  and  in  little  gulches  of  the  summit  swamp  proper. 

The  writer  collected  specimens  of  this  tree  on  "West  Maiii,  Fnii  Kiilaii  elevation 
5700  feet,  flowering  August  21,  1910,  in  com_pany  with  Mr.  G.  Hammond,  m). 
8154;  also  on  the  edge  of  Ilonokawai  Gulch  at  4300  feet,  tlowerinf;  August  24, 
1910,  no.  8184. 

On  the  summit  of  Kauai,  Mt.  Waialeale,  the  writer  collected  this  species  flow- 
ering on  September  24,  1009,  no.  4987,  and  again  flowering  October  20,  1911,  no. 
8880.  The  plants  fnim  this  latter  locality  have  the  leaves  from  orbicular  to  ovate 
and  even  oblong  on  the  same  branch ;  however,  they  do  not  differ  in  other  respects 
from  those  on  West  Maui,  with  the  exception  that  they  are  shrubs  on  Waialeale, 
Kauai. 

Pelea  kauaiensis  Mann. 
I'ilo  ula. 

PELEA  KAUAIENSIS  Mann  in  Proc.  Bost.   iSoc.  Nat.  Hist.  X.   (186(i)  313,  et  Proe.  Am. 

Acad.  VII.  (1867)  158,  et  PI.  Haw.  Isl.  Proc.  Ess.  Inst.  V.   (18«7)   166;— llbd.  Fl. 

Haw.   IbI.    (1888)   64.— Pelea  cruciata  Heller  PI.  Haw.   Isl.   Minn.  Bot.  Stud.   IX. 

(18!I7)    839,   pi.   48.— Evodia   Kavaiensis   Drake   Del   Cast,    III.   Fl.   Ins.   Mar.   Pae. 

^ 1  (1890)  132 
Lea^e-i  oi  posite  o^ate  or  ell iptuo  oblong  10  to  22  cm  long  'i  to  in  cm  wide  thick 
coriaceous  (ind  not  charttceous)  roun led  or  bluntU  acute  or  omarginate  at  tie  apex 
giadualh  tapering  into  a  \iHou>i  angular  petiole  of  2  i  to  3  5  cm  the  marginal  Jier^e  re 
mote  from  the  e  Ige  ar(hed,  uniting  the  secondary  veins  which  are  parallel  am]  almost 
at  right  angles  to  the  midrib  pubescent  above  especiallv  along  the  imjreased  midrib 
iillous  unlLrneatb  \elietv  especially  thick  on  the  prominent  midrib,  inely  reticulated 
on.  both  siles  flowers  single  2  to  >  in  a  cluster  borne  on  sknlcr  jiubescent  peliccli 
of  2  m  I  sepils  ovate  ro  nded  broaler  than  h  gh  w  th  sul  ciliate  margins  petals  lome 
nhat  longer  oblong  o  ate  the  aj  ces  n  ur  el  t  n  gl  brous  \  ah  ate  about  :>  mm  long 
a  itl  ers  r  d  n  entary  in  the  fen  ale  flowers  o*  the  he  g lit  of  the  glabrous  ovarv  st^  le 
fil  forn  nearl>  ^  u  w  th  an  obt  sely  4  tobed  st  g  n  capsule  ^.]ab^0U8,  l'>  to  30  mm  m 
d  araeter  deeply  fo  r  partel  tie  cocci  th  I  n  t  e  f  II  grown  fruits,  one  to  two  seeded, 
the  cocc    olo  gate    one  or  two  often  abort    e 

The  /  lo  ul-a  is  a  small  tree  reachm"  a  heif,ht  of  15  feet,  a.ud  has  rather  stout 
mHo  IS  I  ranches  Its  trunk  is  sh  rt  and  tnh  a  few  (6  to  8)  inches  in  diameter. 
It  inhabits  the  hi^h  central  plateau  f  Kauai  in  the  gray  swampy,  loamy  soil  near 
Kaholuamano  especially  in  the  forests  bordei  ng  the  bog  Lehua  Makanoe.  It  , 
grows  in  eompanv  with  sever  I  spteies  of  lelea  M'ikstroetnia  sandwicensis  var. 
fvicafa  Platydfsma  campa  lot  in  etc  It  is  not  uncommon  also  at  Ilalemanu 
above  Makaweli.  Heller  m  his  Plants  of  the  Hawaiian  Islands"  described  it 
as  a  new  species  "Pelea  cruciata"  and  remarks  as  follows;     "Mann's  description 
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calls  for  a  small  capsule,  while  these  are  large."  But  had  Heller  seen  the  original 
dcseriptioii  he  would  have  noticed  Mann's  remark,  "Ripe  fruit  unknown,"  which 
accounts  for  his  capsules  being  small,  as  they  were  not  fully  developed.  The 
writer  has  abundant  fruitinjr  material  in  which  the  capsules  are  of  various  sizes 
from  12  mm  to  over  30  mm  in  diameter.  Collected  Ilalemanu  flowering  and 
fruiting  February  14,  1909,  no.  2292,  and  Kaholiiamano,  September,  1909,  no. 
5292,  and  fruiting  October,  1911,  no.  10214  in  Herbarium,  College  of  Hawaii. 
Faurie  no.  226  with  immature  fruits  March,  1910,  in  College  of  Hawaii  Her- 
barium. 

From  within  5  minutes  walk  of  the  summit  of  Kanai,  Jit.  Waialeale,  the  writer 
collected  a  specimen  of  a  Pelea  which  must  be  referred  to  this  species ;  it  is,  how- 
ever, a  small  stunted  shrub,  but  answers  otherwise  the  description  of  P.  Kauai- 
eitsis.  The  eapsnles  are  much  larger  and  all  cocci  are  fully  developed;  the  diam- 
eter of  the  mature  capsule  is  3,5  cm.  Collected  September  24,  1909,  "Waialeale, 
Kauai.  5000  feet  elevation,  no.  4990. 

Hillebrand  reports  a  variety  p.  glabra  from  the  same  locality  with  glabrous 
leaves  which  are  on  longer  petioles;  perh;ips  the  writer's  no.  1994  fnmi  Hale- 
manu,  without  flowers  or  fruits. 

Pelca  rotundifolia  Gray. 

F£L£A   ROTUNDIFOLIA  (  i  n     Pit    T'    S    F    F    {IS')4)    '4-1    ]]    3"    fig    A  — H    Alina 

li    p    Ho-.t    Soi     Ntt    HiBt    \     (1^(10)   iV)    ptlro       \m     \<    Ml     {1st    I   1   't    et 

r  roi     hti    Inst    V    (ISd,)   IhT  — Wawri  in  "Flort  (1S73)  I";  —III  1    1  1    IIih     I  I 

(ISSS)   its —Heller  II    U  iw    ]sl    Minren    Bot    Stiiil    (1897)   8  tO  — Evodia  lotundi 

folia  Drake  Del  (  a^t    111    Fl    tns    Mar    Pu    "VI    (1S0O)   133 

A   Hiiinll  tue  or  iliriib    lea^ps  aesfile   or   snbpe'«''ile    orbicular  to  o\  ite     roi  i  lei      i  i 

eitiiirnmate  or  atute  at  the  apex,  eorilate  at  the  bise   tliielv  eonaeeons    proiniiieiith  nene3 

bplow    tlie   tntramarginal   nerie   arelieii    ilistant   from   the   eilge    with   intervening  meaTies 

tntirely  glibroiis  (i  to  12   em  long    little  leas   wide    flowers  several  m  a  short  ledunclel 

soniewhat  racemose  cjme  in  tlie  axils  of  the   upper  or  oieastonally  lower  leaves     bracts 

lit  1  liractleta  op[  osite    minute    o\ate    subulate     mile  flowers    sepais  ovate    acute,  puberii 

Ions    4  mm  high    petaln  nioie  than  twite  the  length,  oblong    acute    glabrous     staiiens  8 

4  loiijjer  than  the  petals    jirotruding    the  rfinaining  ones  shorter  ind  of  unequal  »i7p    on 

broadened   fliaments,   mothers  sagittate    acute     rudimentan    o\Br\    pubescent,   four   lobed 

pnbpRceuce  encroaching  on  the  lower  part  of  the  "tjle    which  ii  2  mm  in  length  an!  ter 

TiiinateB  into  a  bluntlv  4  lobed  itigtna     female  flowers  shorter    about  half  the   length   of 

the  male  flowers    petals  sltghtli   longer  than  the  ic]  ils   the  t  Btimens  not  longer  than  the 

oMiT\     oiiiles  2  in   each   cell     fruit   nearU    as   m    1'ilin   I'lliniiiPii    but   smaller,   ininiitelv 

luleaient    tlie  tarpels  nnitel  at  the  base 

This  peculiar  species  can  hi  found  not  uncommon  m  the  mountains  hick  of 
Honolulu,  and  is  easih  lecogm^ed  bv  its  lathei  hug<  sessile  cordate  leases  and 
rambling  or  long  drooping  blanches  Wawra  <piite  correcth  remarks  that  the 
otherwise  excellent  figure  shows  undeveloped  flowers,  the  detailed  drawings  rep 
resent  female  flowers,  so  does  Grays  description,  as  he  had  not  seen  the  much 
larger  male  flowers.  It  is  peculiar  to  Oahu  and  occurs  throughout  the  iiuiiu 
Koolau  range  at  an  elevation  of  2000  to  2500  feet. 

Flowering,  Punaluii  IMts..  November  21,  1908,  no.  577;  Howcring  atid  fruiting, 
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Wahiawa,  May  15,  1909,  no.  3026;  and  Waikane  Mts,  flowering  January  23, 
1909,  jii>.  1238.  The  infiorescenee  in  the  specimens  from  the  last  locality  is 
more  than  10-flovvorcHl. 

Pelea  molokaiensis  Hbd. 

PELEA  MOLOKAIENSIS  Hbit.  Vi.  Haw.  Uh  (ISSH)  65.— Evodia  Molokaiensis  Drake  Del 
Cast.  HI.  n.  Ins.  Mar.  Pae.  VI.  (1890)  132. 
A  small  tree  about  6  m  liigh,  the  young  shoots  sligbtlv  juibemloHs,  k'Hves  1^1  to  i'.i.5 
tm  long,  6.5  to  8  cm  or  more  wide,  on  petioles  of  12  to  24  mm,  or  often  snlisessile,  or  on 
petioles  of  8  mm  (in  Lanai  specimens),  quite  glabrous,  even  on  tbe  redilisn  midrib, 
obovate,  with  retuse  base  and  rounded  or  emarginate  apex,  the  marginal  none  at  some 
distance  from  the  edge,  with  one  or  two  seta  of  niesbos  intervening:  flowers  glabrons,  oi 
puberulous,  2  to  5  in  a  cyme  or  iiseiido-raeeme  of  18  to  36  mm  in  length,  tlie  terete  slender 
rbachis  with  2  to  3  nodes,  the  pedicels  10  to  12  mm,  nodose  near  the  uiidille  and  tliii.'(<cned 
beyond;  sepals  triangular,  3  to  4  mm;  petal'*  reddish  -1  to  6  mm;  capsule  as  in  /'.  nylcdtilrii 
20  to  36  ram  transversely. 

Aeeording  to  Ilillehrand  this  is  the  moat  prevailing  fomi  ou  Molokai  and  is 
also  fovind  on  West  Mani.  The  writer's  material  of  this  species  is  scanty  and 
incomplete,  several  forms  having  been  collected  which  may  be  referred  to  this 
species.  A  few  plants  have  sessile  leaves,  others  subsessile,  others  again  on 
petioles  as  called  for  in  the  description,  but  the  leaves  are  much  Hmaller.  On 
Jjanai  the  writer  collected  specimens  from  a  shrub  with  rambling  branches  which 
are  undoubtedly  Pclra  molokaievsis,  though  differing  somewhat  from  the  original 
description.  The  leaves  are  prominently  veined  on  both  sides,  while  Ilillcbrand 
says:  "nerves  little  prominent";  the  species  in  question  ia  evidently  a  very 
variable  one,  and  as  the  writer's  material  of  this  species  is  without  fruit  in 
every  ease,  the  diagnosis  is  somewhat  doubtful.  However,  no.  8023  fnmi  the 
main  ridge  of  Lanai  is  here  referred  to  /'.  molokaleiisk.  flowering  July  25,  1910. 
At  first  glance  it  resembles  somewhat  Pelea  rotiiiidifiitia.  ITillebriUKl  records  a 
variety  ^  (doubtfully)  of  this  species  from  Oahu,  Niu  Vafloy ;  Icmvck  ;is  iti  /'. 
orbkiilaris,  all  on  long  petioles. 

Pelea  macropus    lllxl, 

.    (188S)    (i.),  — Evodia  macropus  D.'l   <;,ist.   111.   Fl. 

A  small  tree  about  G  m  high,  quite  glabrous,  leaver  opposite  obovately  oblong,  con- 
tracted and  not  eiiiarginate  at  the  base;  flowerw  single,  ou  a  short  peduncle  of  2  to  4  mm, 
which  bears  1  or  2  pairs  of  minute  bractlets,  the  pedicels  beyond  them  clavately  thickened 
to  the  length  of  24  to  31)  mm;  petals  greenish;  capsnle  nearly  ?>  "."i  i-m  transversely  and 
S  mm  high,  its  carpels  parted  more  than  '■ii  their  length. 

This  species  was  first  collected  by  V.  Knudsen  of  Kimai  (no.  189),  on  wliich 
island  it  ia  found,  probably  in  the  forests  of  Ilalemanu,  back  of  Wainiea. 

To  the  writer  the  species  is  not  known,  though  a  shrubby  variety  of  it  occurs 
on  the  high  plateau  of  Kauai  near  Waialeale. 

Pelea  pseudoanisata  Rock  sp.  nov. 
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ou  both  aides,  i;liartacL-oiis  to  subforiaceoua.  gJahroua,  dt'nsely  pundate  underneath  slightly 
pubescent  along  the  salient  midrib,  promjneiitly  veined,  the  Hreuate  intraniarglual  nerva 
somewhat  distant  Iroin  the  edge  of  the  leaf,  rounded  at  both  ends  or  retuse  at  the  apex, 
oceasionaliy  bluntly  acute  and  mueronate,  often  subeniarginate  at  the  base,  (i  to  12  cm 
long,  u  to  7  em  wide,  on  stout  ligneatent  angular  petioles  of  J  to  ii  cm;  inflorCBtenee  a 
eyme,  axillary,  usually  in  the  axils  of  the  lower  leaves,  single  to  3  flowered,  pednncle  an<l 
pedicels  fllitorm,  nodose,  the  former  ti  to  10  mm  long,  the  pedicels  of  variable  length  2  to  5 
cm,  nodoRe,  blbracteolate  at  each  node,  braeteoles  linear- subulate  pubescent;  flowers  large 
in  both  sexes,  female  floweifs  greenish  yellow  to  red,  strongly  anise-scented  as  is  the  whole 
plant,  sepals  o\ate,  acute.  3  mm,  almost  deltoid,  petals  linear-oblong,  acute,  1  cm  long, 
glabrous  as  are  the  sepals,  stamens  rudimentary,  as  high  us  the  o\ary,  the  latter  1.5  mm. 
glabrous;  stj-le  sleniler  filiform,  6  mm,  or  more,  often  protruding  beyond  the  petals, 
glabrous,  with  a  four  lobed  stigma,  the  lobes  slender  oblong,  1  to  l.S  mm  in  length, 
puberulous;  male  flowers  as  large  as  the  female  flowers  or  smaller^  petals  broad,  oblong, 
acute,  usually  12  mm  long  and  4.5  min  wide,  glabrous,  many  nerved;  stamens  8,  i  nearly 
as  long  as  the  petals,  the  filaments  broad,  thin,  and  pennlnervetl,  the  remaining  4,  two- 
thirds  the  length  of  the  others,  anthers  oblong,  deeply  split  at  the  base;  ovary  rudi- 
mentary; style  slender  3  mm,  with  a  very  indistinctly  four  notched,  almost  capitate 
gtignia;  capsule  nearly  5  cm  transversely,  and  18  to  20  mm  high,  somewhat  chartaceous, 
glabrous,  tho  *  follicles  united  half  their  length,  in  shape  much  like  that  of  I'.  toUtmira, 
recurved,  1  to  2  seeded,  rarely  one  or  two  abortive;  endoearp  loose,  chartaceous,  glabrous; 
seed  large,  9  mm  long,  ovoid  to  aub-orbicuUr,  black,  shining. 

This  exceediuglj'  interesting  species,  which  has  been  called  the  mokihana  of 
Hawaii,  is  a  small  tree  or  shrub,  and  is  peculiar  to  the  summit  ridges  and 
swamps  of  the  Kohala  mountains  on  Hawaii.  It  occurs  only  at  an  elevation  of 
4000  to  5000  feet,  and  is  exceedingly  common  at  the  summit  of  the  Kohala  range 
called  Kaala.  It  inhabits  the  dense  rainforest  where  moss  covers  the  ground 
over  a  foot  deep  and  where  most  beautiful  5-feet-high  violets  abound.  "When 
bruised  it  emits  an  exceedingly  strong  odor  of  anise,  much  more  so  than  the  true 
mokihana  of  Kauai,  I'clea  anisata.  If  a  branch  is  bruised  accidentally  by  work- 
ing one's  way  through  the  jungle,  the  odor  emitted  can  be  detected  for  a  long 
distance  through  the  forest  jungle.  The  species  has  the  biggest  capsule  in  the 
genus  and  also  the  largest  flowers. 

The  writer  has  excellent  and  most  complete  material  of  this  species,  which 
seems  to  be  related  to  I',  obloitgifolia,  in  all  stages  of  growth.  It  was  first  col- 
lected by  the  writer  on  July  13,  1909,  flowering  and  fruiting,  in  the  forests  of 
Kohala,  no.  4455;  it  was  again  collected  in  June,  1910,  in  the  same  locidity  and 
on  the  summit  of  Kohala  proper,  where  it  is  most  abundant  in  the  swampy  jungle 
bordering  a  big  open  bog.  Certain  forms  resemble  somewhat  Felea  parvifolia 
Ilhd. 

The  type  is  no.  8306  in  the  College  of  Hawaii  Herbarium  and  was  collected  at 
the  summit  of  Kohala,  Hawaii.  It  also  borders  the  edges  of  the  great  valleys  of 
Alakahi  and  Kawninui  in  the  heart  of  the  mountains  at  an  elevation  of  4200 
feet,  where  they  iirv  emvriipped  by  clouds  ten  months  or  more  of  the  year. 

Pelea  Balloui    Rock  sp.  nov. 

A  small  tree  or  shrub;  leaves  ovate  or  obovate  rounded  at  both  ends,  occasionally 
retuse  at  the  apex,  thick  coriaceous,  opaque,  flnely  reticulated  on  both  sides  especially 
underneath,  the  salient  midrib  reddish,  pubescent,  as  is  the  under  surface  of  the  young 
leaves,  soon  glabratc.  the  intramnrginal  nerve  not  distant  from  the  edge  of  the  leaf, 
but   with  one  set  of  itiesbcs  intervening   '>  to  10  cm  long,  3  to  T   cm   wide,  on   petioles  of 
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1  to  2.5  em;  inflorescence  asjUary,  covered  witli  a  sillty  appres^ed  yellowiah  green  pubes- 
cence throughout,  paniculate,  branching  from  every  node,  braeteate  throughout,  bracts  1 
mm,  triangular,  acute;  peduncle  3  to  12  mm,  the  ultimate  bibracteolate  pedicels  5  mm; 
sepals  ovate,  acute,  not  quite  3  mm,  petals  acuminate,  4  mm,  botli  sepals  and  petals  per- 
sistent with  the  capsule,  (description  drawn  from  persistent  sepals  and  petals)  flowers 
unknown;  capsule  silky  tomeutose,  parted  more  than  half  into  4  ovoid  cocci  which  when 
fresh  are  nearly  as  beaked  as  in  PUttydesma  rostraUt. 

This  rather  interesting  species,  which  is  named  here  after  Prof.  Iltnvard  M. 
Ballon,  to  whom  the  writer  is  indebted  for  corrections  of  the  proof  sheets  of 
this  book,  grows  in  the  dense  rain  forest  on  the  slopes  of  Mt.  Haleakala,  filaiii, 
along  the  trail  leading  from  Ukulele  to  Waikamoi  Gulch,  at  an  elevation  of  5000 
feet.  It  was  collected  by  the  writer  in  the  above  locality,  fruiting,  October  25, 
1910,  in  company  with  Mr.  L.  von  Tempsky.  The  type  is  numbered  8603  in  the 
College  of  Hawaii  Herbarium. 

It  is  apparently  related  to  the  ratht^r  dubious  I'cira  MaiiiiH  llbd.,  but  differs 
from  the  latter  in  the  pednnenlate  intioreseenee  and  tlic  silky-haired  rostrate 
capsules;  while  the  ovary  in  Pelca  Matiiiii  is  glabrouH. 

Pelea  anisata  Mann. 
Mokiliatia  or  Mokehaiia. 

PEI/EA  ANISATA  Maun  in  Proc,  Boat.  Soc.  Nat.  Hist.  X.  (1S(!G)  3U,  et  I'roi-.  Aid. 
Acad.  (lH(i7)  li)9,  et  Fl.  Haw.  Isl.  Proc.  Ess.  Inst.  V.  (18(i7)  KiOi—Waivra  in 
Flora  (1S73)  109;— Hbd.  Fl.  Haw.  Isl.  (1888)  64;— Heller  PI.  Haw.  Isl.  (1897) 
83T;— Brighaui,  Ka  Hana  Kapa,  (191!)  163,  fig.  97.— Evodia  anisaU  Drake  Del 
Cast.  III.  Fl.  Ins.  Mar.  Pac.  VI.   (1890)  130. 

A  -ileuler  tree  leaves  oipofjte  oblong  5  to  1"  cm  long  3  "5  to  '"'3  (in  wile  on 
]  etioles  of  2  5  cm  obtuse  or  rounded  at  both  ends  or  emargjnate  with  an  altm  iite  ba'.e 
cbartaceous  the  marginal  ner^e  distant  from  the  edge  with  smaller  secondarj  meshes 
intervening  flowers  small  1  to  'i  on  a  short  peduncle  of  4  mm  which  is  bracteite  at  the 
ipe-5  pedicels  2  mm  braiteolate  at  the  mi  Idle  sejals  obtuse  2  mm  thin  and  transpirent 
petals  4  to  7  mm  long  oblong  acuminite  stamens  8  four  longer  than  the  pt.tals  the 
remaining  4  slightly  Hhorter  or  as  long  at  the  petals  o\  ary  glabrous  style  J  5  mm  with 
4  minute  itigmatic  branches  capsule  coriaceous  small  12  mm  in  diameter  cnboid  >iub 
entire  the  outer  fates  notehel  onli  bv  a  shallow  iilcus  the  axis  remaining  entire  after 
dehiscence    all  parts  of  this  tree  emit  i  very  stiong  nnise  odor 

Ihib  ■verv  strongh  stenttd  tree  called  Mokiha)  a  b\  the  mti\is  of  K  ii  ii  js 
peculiar  to  the  litter  island  It  is  a  slender  tiee  reiehin^  \  height  of  o\ei  20 
feet  and  a  tiiink  of  10  inches  or  more  in  diametei  and  is  \ested  in  a  smooth 
thm  baik  all  parts  of  the  tree  ha^e  a  strong  anise  odor  whieh  is  retained  e\tn 
for  years  in  the  dry  wood  as  well  as  in  the  capsules.  The  latter  are  in  great 
favor  with  the  natives  and  are  threaded  and  worn  by  women  and  men  alike  as 
leis  or  wreaths.  It  was  one  of  their  favorite  perfumes  and  twigs  as  well  as  cap- 
sules were  placed  between  their  tapa  cloth. 

The  tree  is  evenly  distributed  over  the  Island  of  Kauai,  and  is  quite  common 
in  the  forest  of  Kaholnamano  and  Ilalemami,  above  Waimea,  as  well  as  at  Ha- 
nalei  on  the  windward  side ;  it,  however,  does  not  ascend  higher  than  4000  feet 
and  not  lower  than  3000  feet.  This  is  not  the  only  tree  of  this  genus  which 
possesses  an  odor  of  anise.     On  the  Island  of  Hawaii  in  the  high  swamp  forest  of 

229 


,y  Google 


,  Google 


Eutaceae. 

the  Kohala  mountains  grows  a  species  with  exceedingly  strong  anise  odor,  even 
more  so  than  in  the  Kanai  plant,  but  it  does  not  retain  its  odor.  The  capsules  are 
three  times  as  large  as  those  of  the  Mokihana  and  resemble  very  much  the  cap- 
sules of  F.  volcanica. 

The  Mokihana  fruits  abundantly  durin-r  the  early  fall,  especially  during  the 
month  of  Seiitemher,  when  the  trees  are  loaded  with  the  mature  cjjpsules. 

Pelea  Wawreana  Rock  sp.  nov. 

Leaves  ell ijitico- oblong  or  ohovate-obloug,  opposite,  bright  green,  thick  coriaceous, 
Bhiniog  above,  dull  underneath,  glabrous  throiiEhont,  even  on  the  reddisb  prominent  mid- 
rib, rounded  at  tlie  apex,  often  retuse,  more  or  less  ]iellupid.  cuneiite  or  often  rounded  at 
the  base,  veins  prominent  united  by  an  arched  intra  marginal  ner\'e  whicii  is  eloae  to  tlie 
edge  of  the  leaf  at  the  base,  and  more  or  less  distant  toward  tbe  apex,  the  secondary  veins 
about  parallel  in  angles  of  about  85°  to  the  midrib,  8  to  15  em  long,  4  to  7  cm  wide,  on 
stout  petioles  which  are  thickened  near  the  blade,  angular  when  younjf,  2  to  3  cm  long; 
inflorescence  axillary,  2  to  3  flowered,  young  bud  pubescent;  (leduncie  stiff,  thick,  about 
5  mm  or  little  longer,  pubescent,  bracteate,  the  pedicels  half  the  length,  Ijibrai-teolato  at 
the  middle;  capsule  cuboid,  scarcely  notched,  12  to  14  mm  in  diameter,  about  10  mm 
high,  the  eoeei  one  to  two  seeded,  endocarp  glabrous. 

This  species,  named  in  memory  of  the  author's  compatriot,  Dr.  II.  "Wawra  of 
the  Austrian  exploring  expedition,  is  a  small  tree  10  to  15  feet  high  with  a  short 
trunk  which  is  vested  in  a  smooth  brown  bark;  the  branches  are  ascending, 
robust  and  very  tough.  It  is  probably  related  to  P.  sapotaefolia,  from  which  it 
differs  in  the  opposite  glabrous  leaves  and  much  smaller  cuboid  capsides. 

It  is  not  uncommon  on  the  slopes  of  Konaliuanui,  but  especially  along  the 
Manoa  cliff  trail  at  an  elevation  of  about  2000  feet,  together  with  Ferrottetia 
sandivicensis,  Hibiscus,  Maba  sandtcicensis,  Stranssia  Kadnana,  and  others. 

Collected  November  30,  1912,  and  fruiting  Febniary  2,  1913,  in  company  with 
Dr.  E.  A.  Back.  The  type  is  no.  10220  in  the  Herbarium  of  the  College  of 
Hawaii. 

A  pubescent  form  of  this  species  was  collected  at  Wahiawa  in  the  north  fork 
of  Kaukonahua  Gulch  of  the  Konlau  range  on  May  1.5,  190i),  Hiiwering  anti 
fruiting  (no.  3020). 

The  leaves  are  pubescent  along  the  midrib;  the  intloreseenee,  which  is  5  to  7 
flowered,  is  covered  with  a  yellowish  tomentum,  as  are  the  sepals.  The  petals 
are  glabrous;  the  female  flowers  are  rather  small,  only  3  mm  in  length;  stamens 
about  0.5  mm,  ovary  hirsute,  style  thick  with  a  bluntly  four-lobed  stigma. 

Pelea  Zahlbruckneri  Rock  sp.  nov. 
(Plates  86,  87,) 

Leaves  opposite,  larRe,  elliptical  oblong,  obovate  oblong,  or  oblong  or  suborbicnlar, 
thin  chartaceous,  rounded  or  retuse  at  the  apex,  almost  euneate  at  the  base,  midrib  promi- 
nent, secondary  veins  more  or  less  parallel,  at  not  quite  right  angles  to  the  midrib, 
united  by  an  arched  intramarginal  nerve  which  is  quite  distant  from  the  revolute  margin 
of  the  leaf,  glabrous  above,  puberulons  or  glabrate  nnderneath,  8  to  24  em  long,  i.6  to 
12.5  em  wide,  on  petioles  of  2  to  6  cm,  pale  green,  whitish  when  dry;  cymes  axillary,  very 
slender,  2  to  4  Howered,  peduncle  somewhat  compressed,  1  em,  bracteate,  pedicels  4  mm, 
bibracteate  at  the  base,  bracts  trianeular  to  Niibiilatc;  flowers  verv  small,  sepals  triangu- 
lar l.S  mm,  petals  3  mm,  acute,  stamens  of  unequal  length,  nil  shorter  llian   the   petals; 
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the  sagittate  anthers  on  lirond  filiinieiits;  tlie  glabrous  ovary  lu'ithcr  lobwil  iiur  notched, 
entire,  crowned  by  a  short  atyle  with  a  bluntly  notched  stigma;  capsule  large.  3  cm  in  dia- 
meter, (hartaceous,  entire,  cuboid,  scarcely  even  notched,  glabrous,  the  ovary  thin,  trans- 
parent, glabrous  endoearji  entirely  loose;  the  cocci  appear  to  be  somewhat  divided  after 
dehiscence  of  the  capsnle,  each  (^ocei  1  to  2  seeded;  seeds  large  8  mm,  ovoid,  black,  shining. 

This  very  interesting  species,  which  seems  to  be  related  to  Hillebrand's  var.  ^ 
of  Pclea  sapotaefolia  as  far  as  capsnles  are  concerned,  occurs  in  the  park-like 
Kipuka  Puaulu  near  the  Volcano  of  Kilaaea,  on  Hawaii,  at  an  elevation  of  4000 
feet.  It  is  a  conspicuous  tree  on  account  of  its  peculiar  branching  habit,  ex- 
ceedingly large  leaves,  and  vers'  large  cnboid  capsules.  It  is  quite  plentiful  in 
company  with  Pelea  volcanica,  I'elea  cbtsiaefolia,  Xanthoxylnm,  Sapindus  sapo- 
naria,  Suttonia  and  other  trees.  It  was  discovered  by  the  writer  in  July,  1911, 
when  he  collected  his  type  material,  which  is  no.  10216  in  the  College  of  Hawaii 
lleriiarinm.  Named  in  honor  uf  Dr.  A.  Zahlbru'ckner,  Director  of  the  Botanical 
Ulusmim  in  Vieniiii- 

Pelea  multiflora  Rock. 
(.Plates  88,  89.) 

PELEA  MULTIFLOEA  Ro  I    in  Coll    Haw    Publ   Bot    Bull    I    (1«11)    ]!    ITT 

let^ei  opposite  oblon„  roundel  at  the  apex  snbcorlate  at  tl  1  i=  11  ^reei 
fiHbroiia  above  denseh  cohered  underneath  with  an  ohvateoiis  tonientum  is  i\eU  as  the 
2  5  to  4  cm  long  petiole  lU  to  20  cm  long  5  to  9  cm  wide  thi<.k  coriaceous  quite  o[  aque 
marginal  nerve  wanting  jonng  leaves  golden  yellow  densely  hirsute  inflorei«cence  10  to 
lo  (m  and  more  long  cvmosely  p'iniculite  densely  tomcntose  on  a  comn  on  pelnncle  of 
4  to  6  cm  bracteate  throughout  the  bracts  1  to  1  '>  ml  near  oblong  Bcuininite  ultimate 
pelicels  3  to  ')  mm  long  flowers  10  to  200  on  ^  aingle  infiorestence  flonl  brncts  subulate 
enclosing  the  persistent  labx  -nhich  m  turn  entloses  the  four  val\ate  petils  of  'i  mm 
in  the  fertile  flowers  male  flowers  Hrger  than  the  femile  flowers  calv^  half  the  length 
of  the  corolla  stameni  S  four  shorter  than  the  petals  the  remaining  four  as  long  as  the 
torolla  and  sometimes  protruling  o'var^  rudimentary  with  4  minute  stigmatic  Iranchei 
fem^le  flowers  c^]yx  as  long  as  the  corolla  iilki  gray  the  lobes  acuminate  smaller  than 
the  male  flowers  o^ary  Urge  glabrous  four  lobel  style  4  mm  long  with  a  white  fonr 
lobed  stigma  eich  lobe  2  mm  long  follicles  glabrous  3  cm  each  waj  cirpels  pirtel  their 
entire  length  endocarp  lellois  shining  glabrous  more  or  less  loose  ea  h  follnle  1  to  2 
seeded    seeds  ovoid    bliek    shining 

This  exceedingly  interestina:  species  was  discoveied  b\  the  wiiter  on  tht  h\T 
fields  of  Mt.  Ilaleakala  on  the  southern  slopes,  in  the  di.strict  of  Kahikinui,  on 
Maui.  The  particular  locality  where  this  tree  occurs  is  called  Auahi,  and  is  sit- 
uated at  an  elevation  of  2600  to  3000  feet.  It  is  the  richest  botanical  section  in 
the  whole  Territory,  with  the  exception  of  Puuwaawaa  on  Hawaii. 

The  species  in  question  is  a  good-sized  tree  30  to  40  feet  in  height,  with  a 
trunk  of  over  one  foot  in  diameter,  which  is  clothed  in  a  gray  smooth  bark.  Tho 
tree  is  badly  attacked  by  a  lichen,  a  species  of  Usnea,  probably  australis,  which 
seems  to  check  the  growth  of  the  trees;  they  are  literally  covered,  trunk  and 
branches,  with  this  ungainly  looking  lichen. 

The  tree  was  discovered  during  November,  1!)10,  when  the  first  specimens  were 
collected  (no.  8646  flowering  and  fniiting).  During  the  first  part  of  March, 
1912,  the  writer  revisited  that  locality  for  the  purpose  of  collecting  additional 
materia!  and  also  to  secure  photographs.     JIaiiy  trees  were  thon  in  flower,  and 
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on  the  strength  of  the  new  m;iteriai,  the  specific  description  is  herewith  enlnrged. 
It  is  one  of  oar  most  interesting  species  of  Pelea  in  that  it  has  the  greatest 
number  of  flowers  in  its  infioreseence,  bearing  often  more  than  200  flowers.  It 
belongs  to  the  same  group  as  Pelca  cinerea  and  Pelea  harbiijera,  though  it  is  spe- 
cifically very  distinct  from  both.  At  Auahi,  to  which  place  this  tree  is  peculiar, 
it  is  associated  with  Alectryon  macrococcus,  Pteroiropia  dipyrena,  Bobea  Ilookeri, 
Alphifonia  excelsa,  Sideroxylon  auahiense,  Aiilidesma  pulvinatum,  etc. 

Pelea  Knudsenii  Ub6. 

70. — Bvodia  Knudaenl  DiaUc   Del   Cast. 

A  tree  about  10  m  high,  the  young  shootB  and  infioreseence  covereil  with  .i  gray 
tomentum;  Jeaves  opposite,  12.5  to  ]5  cm  long,  7.5  tq  10  ein  wide,  on  jietiolee  of  o  to  6.5  cm, 
ovate  or  ovate-oblong,  cordate  at  the  base,  or  the  basal  Ipbea  connate,  with  the  petiole 
snbpeltately  inserted  above  the  base,  bluntish,  glabrous  above,  pubescent  underneath,  the 
midrib  and  nervea  densely  villous  with  a  soft  grayish  wool,  thin  ehartaceona,  with  the 
marginal  nerve  in  deep  arches;  flowers  numerous  20  to  40,  in  a  large  pyramidal  paniele 
of  S-8.5  cm  in  length,  with  3  to  4  pairs  of  divaricate  branches,  the  stiff  angular  peduncle 
about  24  nim,  the  ultimate  pedicels  very  sJiort,  with  the  last  bractlets  clone  to  the  calyx; 
bracts  8  to  6  mm;  ealyx  and  corolla  villous  externally,  the  sepals  6  mm;  the  oblong  petala 
scarcely  longer;  disk  8  lobed  hairy;  ovary  sparsely  pubescent. 

The  plant  was  collected  by  Valdemar  Knudsen  of  Kauai,  for  whom  it  was 
named  by  Hiliebrand.  It  is  recorded  as  growing  at  an  elevation  of  1500  ft«t 
back  of  "Waimea,  Kauai,  and  is,  of  course,  a  dry  district  plant.  It  is  not  known 
to  the  writer,  who  collected  extensively  in  the  above  referred  to  locality,  but 
never  met  with  this  species.  It  is  evidently  closely  related  to  the  writer's  Pelea 
multifioraf  which  differs,  however,  from  the  foregoing  in  the  exceedingly  large 
inflorescence,  which  is  15  cm  long,  in  the  6  em  long  peduncle,  and  in  the  number 
of  flowers,  which  is  up  to  200;  the  ovary  in  this  species  is  glabrous. 

The  capsule  of  /'.  Knudsenii  is  not  known,  but  is  unquestionably  apocarpous, 
under  which  hitter  heading  it  is  placed  in  Ilillehrand's  key  to  the  specicjf. 

Pelea  barbigera  (Gray)   Hbd. 
Ualic  a  Pole. 

PBLEA   HAEBICtERA    (Gray)    Hbd.   Fl.   Haw.   Tsl.    (IS8S)    70.— Melieope   barbigera   Cray 

Hot.  U.  S.  E.   E.   (IS54}   3.')],  t.  39,  fig.  B;— H.  Mann  Proc.  Best.  Soe.   Nut.  Hist. 

X.   (1866)   316,  et  Proc.   Am.   Acad.  VIT.    (]8fi7)   159,  et  Fl.  Haw.  Isl.   Proc.   Ess. 

Inst.   V.    (1867)    168.^Mellcope   dnerea   fm.    baxbigera   Wawra   in    Flora    (1873) 

139.— Bvodia  barbigera  Drake  Del  Cast.  III.  PI.  Ins.  Mar.  Pac.  VI.  (1890)  130. 

Leaves  ellijitical,  oblong,  10  to  1(i  cm  long,  5  to  6.5  em  wide,  on  petioles  of  2.5  to  5 

cm,  contracting  but  obtuse  at  both  ends,  pale  green,  dull,  not  shining  above,  beneath 

densely   clothed,   especially   along   the   midrib,   with   a   cobwebby   wool,    whi''h   disappears 

with  age,  chartaceous  with  faint  nerves,  the  leaves  all  curved,  the  upper  surface  convex, 

the  lower  concave;  flowers  3  to  5  on  a  stiff  angular  gray  tomentose  peduncle  of  20  to  24 

mm,  the  pedicels  2  to  6  mm  long,  and  bracteolate  at  the  middle,  the  bracts  and  bractleta 

usually  large  for  the  genus,   S   to   (>  mm;    sepals   and  petals  gray- torn  en  tose,   the   former 

ovate-acute,  3  to  4  mm,  the  latter  5  to  6  mm;   ovary  sparingly  jiubescent,  with  distinct 

style  and  4  short  stigmntic  branches;   follicles  discreet,  one  or  another  abortive,  obovoid, 

35  mm  in  diameter,  glabrous,  ratlicr  thin,  concentrically  striate,  endoc,ir|i  glabrous;  one  to 

two  seeded. 
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This  rather  iuterestiiiK  species,  called  Vahe  a  I'ek  by  the  natives,  meaning 
smoke  of  Pele,  owing  to  the  peculiar  smoky  gray  color  of  the  leaves,  is  only  found 
on  the  Island  of  Kauai,  where  it  inhabits  the  drier  districts  especially  near  Ka- 
hohiamano  and  Halemanu,  above  Waimea,  at  an  elevation  of  3600  to  4000  feet.  It 
is  a  rather  small  tree  or  often  only  a  shrub.  It  is  quite  different  from  PeUor 
cinerea  in  general  aspect  as  welt  as  in  the  leaves,  which  are  thinner  and  curved, 
and  mainly  in  its  fruits,  which  are  frlabrons,  and  have  also  a  glabrous  endocarp. 
It  comes,  however,  nearest  to  that  species,  though  specifically  distinct  fnim  it  and 
not  a  mere  form,  as  Wawra  tried  to  make  out. 

Pelea  elliptica  Hbd. 

PELEA  ELLIPTICA  Hbd.  Fi.  Haw.  Isl.   (18S8)   69.— Melicope 7  elliptica  Gijiv  Bot.  U.  S. 

E.   K.   (1854)   353;— Mann.   Prop.   Bost.   Sof.   Nat.   Hist.   X.    (1H(5«)    317,   eX    ProP. 

Am.  Ac.  Vir.   (]8G7)  ]59,  et  PI.  Haw.  Isl.  Pro*.  Esa.  lost.  V,   (18li7)   IfiS.- Pelea. 

Eaalae  Wa    r     'n  Flo  a  (IS"5)  110.— Evodia  elliptica  Drake  Del  ('ast.  lit.  FI.  Ins. 

Ma  Pa  VI  (1S9  )  131 
A  sn  all  tree  lea  es  th  n  charta  eou'"  with  pell  ml  dots  elliitico  oblong  T.ii  to  12.Ji 
cm  long  5  to  3  5  en  w  de  on  pet  oles  ot  8  to  10  mm  broadlj  obtuse  or  rounded,  even 
enargnate  at  both  en  la  f  a  ntly  ner  ed  with  the  sjniioiiB  marginal  nerve  rather  distant 
from  the  dge  sparselT  dotted  underneath  with  a  pale  pubescence  hut  soon  glabrous 
and  pale  flo  ers  1  to  3  on  a  a  ort  angi  lar  pedun  le  of  2  to  6  mm  the  pedieels  6  mm, 
I racteolate  below  the  m  Idle  w  th  lentiforra  bractlets  sometimes  several  eymes  in  one 
ax  lla  $ei;al°i  and  petals  eor  neeo  ■?  persistent  below  the  capsule  both  caueseent  in  the 
bud  but  B  b  glabrate  n  a  later  pe  od  eepale  2  mm  obTiise  petal'?  -valvate  in  the  hud, 
□b  ong  3  to  5  n  stvle  ob  e  el  4  lobed  almost  eapitate  in  the  eterile  flowers;  follicles 
reet  to  the  ba  e    gra      ]    he     lo  s    8  to  1  I  mm    thin  papery    dehiscent  in  both  sutures, 

The  1  la  t  as  first  e  lie  t  11  tht  I  S  1-  \plormjr  E\p  liti<  n  on  Kaalii  of  the 
\^  ame  ran^e,  Isla  d  of  Oal  Ihu  Hntu  is  not  familial  i\ith  this  species,  as 
he  has  never  collected  it.  Ilillebrand  describes  fi\e  varieties  of  this  species,  two 
from  Maui,  one  from  Niu  Valley  Oahu  and  the  last  vai  t  from  Kalae  and 
Mauna  Loa,  Hlolokai. 

Pelea  cinerea    (Gray)    Hlid. 

Mancna  on   JIaui. 

(Plate  90.) 

PELEA  CINEBEA   ((irny)   Hbd,  Flora  Haw.  Tsl.   (1888)   68.— Melicope  cinerea  (Irav,  Rot. 

U.  S.  E.  E.   (1M4)  350,  t.  3il,  fig.  A;— H.  Mann  in  Pro<'.  Bost.  Soc.  Nat.   Hist.  X. 

(186(i)   316,  et  Proe.  Am.  Ac,  VII.   <lS(i7)    159,  et  FI.  Haw.    Isl,   Proe.   Efs.   lust. 

V.    (1867)    1(58;— Wawra   in   Flora    (1873)    139.— Evodia  cinerea   Drake   Del   Cast. 

III.  FI.  Ins.  Mar.  Pae.  YI.  (1890)  13i. 
Young  shoots  covered  with  a  grayish  or  ochraceous  tomentum;  leaves  opposite,  ovate 
oblong  7.5  to  10  em  long,  3.73  to  5  em  wide,  on  petioles  of  1«  to  24  mm,  shortly  neuminate, 
Bubcoriaeeous.  with  faint  nerves,  the  marginal  nerve  distant  and  arcuate,  tomentulose  to 
pubescent  underneath,  glabrate  when  old;  flowers  3  to  5  in  a  short  cyme  or  raecme,  thte 
angular  peduncle  6  to  12  mm,  the  pedicels  4  to  8  mm,  bibracteolate  at  the  middle;  petals 
4  mm,  valvate  in  the  bud.  but  some  edges  forced  out  before  expansion,  gray  pnberulons; 
ovary  tomentose;  capsule  20  to  24  mm  transversely,  the  follicles  cohering  slightly  at  the 
base  only,  soon  glabrate,  thick  coriaceous,  opening  only  along  the  ventral  suture,  gener- 
ally all  maturing;  the  thick  endocarp  pubescent;  seeds  1  or  2  in  each  follicle,  4  to  fi  mm 
in    diameter;    cotyledons   plano-convex,   extendhig   t\w    wliole    length    and    breadth    of    the 
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Rutacetio. 

Specimens  of  this  species  were  first  eolleeteil  by  the  U.  S.  E.xploriiiir  Exiw- 
(lition  on  the  Island  of  Oahu,  on  the  Waianae  range,  in  a  ravine  of  Jit.  Kaala. 
This  species  is  a  typical  dry  district  Pelea  and  is  found  on  nearly  all  the  islands 
of  the  sroup  in  various  forms,  which  do  not  differ  much  from  the  species.  In 
certain  localities  they  are  small  trees  or  shrubs,  while  a^ain  in  others  they  are 
handsome  trees  with  trunks  of  often  a  foot  or  more  in  diameter.  The  writer 
has  not  collected  the  species  on  this  island  (Oahn),  but  has  abundant  material 
from  the  other  islands. 

Ilillebrand's  var,  j8.  with  an  olivaceous  tomentnm,  and  coriaceons  leaves,  the 
wTiter  collected  on  Maui  in  the  dry  ffidehes  back  of  JIakawao,  on  the  northwestern 
slope  of  Mt.  Haleakala ;  no.  8550,  flowerinji  and  fruiting  September,  1910.  The 
leaves  in  this  variety  are  quite  pale,  with  revolute  margins  and  more  or  less 
glabrous  on  both  sides;  the  peduncles  are  3-flowered,  the  Howers  are  smaller 
than  in  the  species;  the  capsules  are  of  a  sulphur-yellow  and  are  densely  to- 
mentose;  the  tree  is  conspicuous  on  account  of  its  leaves,  which  are  whitish  pale 
underneath.  Another  variety,  ennmerated  as  y  in  Ilillebrand's  Flora,  a.nd  de- 
scribed as  Velea  Ilawaiiensii  by  Wawra  in  Flora  (1873)  110,  occurs  in  Hawaii 
in  the  Kohala  range,  evidently  in  the  dry  districts  near  Mahukona,  as  this  par- 
"ticidar  species  has  never  been  found  in  the  rain  forest,  but  always  on  ancient 
lava  flows  or  in  Mptd'a.-^. 

To  this  variety  evidently  will  have  to  be  referred  the  various  specimens  col- 
lected by  the  writer  on  the  Island  of  Hawaii.  At  I'uuwaawaa,  North  Koiia, 
Hawaii,  on  the  ancient  lava  fields,  it  occurs  quite  plentifully  (no,  10211).  The 
young  shoots  as  well  as  the  leaves  are  tonientose,  but  become  glabrate  when  old; 
the  capsules  are  2  cm  in  diameter,  light  ochra-yellow  and  densely  tomentose ;  the 
leaves  are  thick  coriaceous,  with  prominent  veins.  In  the  Kipuka  Puaulu,  on 
ihe  slopes  of  Mauna  Loa,  near  Kilauea  Volcano,  the  writer  met  with  the  finest 
"trees  of  this  variety,  one  of  which  is  here  figured.  The  capsules  are  of  a  darker 
yellow  and  larger.  The  trunk  of  this  tree  is  vested  in  a  smooth  pinkish,  light 
brown  bark,  which  is  about  half  an  inch  thick  and  of  a  dirty  brownish  yellow 
•color  inside,  (No.  10210,  fruiting  July,  1311. )  Another  form  of  this  variety 
was  collected  (no.  8774)  in  the  same  locality,  with  acute  glabrous  leaves  and  5-15 
«r  more  flowered  panicles;  petals  elongate  acute  tonientose  outside,  four  stamens 
protruding,  four  half  as  long,  filaments  puberiilons,  as  long  iis  the  petals  ('-iJ} 
mm),  anthers  oblong,  1  mm,  ovary  hirsute. 

Ilillebrand's  var,  8  the  writer  collected  on  the  lava  fields  of  Tuuwaawaa  at  an 
■elevation  of  2000  feet.  It  is  quite  distinct  from  the  variety  found  a  thousand 
feet  higher.  It  differs  mainly  in  the  thinner  perfectly  glabrous  acute  leaves; 
the  peduncles  in  the  writer's  specimens  are  about  8  mm,  each  hearing  a  single 
fruit;  follicles  larger,  3  em  in  diameter,  coveretl  with  a  reddish  yellow  velvety 
tomentnm.     Collected  June  6,  ]!>0!>,  fruiting   (no.  3561).     It  is  a  shrub  with 
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rather  rioiibliiig  brinichtM.     llillebriiiid's  iiiatcriMl  came  from  Kan   Jiiid   Sontli 
Kona. 

Var.   racemiftora   Rock    var.    iiov. 

Leaves  ovate,  cordate  at  tlie  base,  bluntly,  acute,  [jlabroiis  above,  pnheniloiis  under- 
neatli,  on  toinpreBsed  hirsute  petioles;  paDicles  raeemose,  terminal  anil  in  the  axils  of 
the  leaves,  often  more  than  B  cm  long,  with  yellowish  pubeseenee;  flowers  small,  nuiner- 
OUB,  Etameua  wanting  in  the  fertile  flowers,  ovary  tonientose. 

This  new  variety  is  a  sinali  tree  with  broad  flat  erown,  and  reaches  a  height  i>f 
10  to  15  feet.  The  branches  are  stout  and  woody  to  the  last  ramification.  It 
oeenrs  on  the  rough  aa  lava  flows  on  the  southern  slope  of  Mt.  Haleakala,  Maui, 
between  the  huge  blocks  of  lava,  at  an  elevation  of  1500  feet,  where  it  is  in  com- 
pany with  Reynoldsia  sandwicensis  and  Alphitotiia  evcclsa,  the  most  predominant 
trees  in  the  district.  It  was  collected  by  the  writer  in  flower,  November,  1910. 
The  type  is  no.  8676  in  the  CoUejje  of  Hawaii  Herbarium.  The  native  name  of 
the  tree  is  Mnneita. 

PLATYDESMA   Mann. 

Plower'i  liermapbro hte  Sejdh  4  roun  IibI  broadlj  imbricate  Petals  3  large 
imbriLate  or  convolute  Discus  flat  slightly  4  to  8  lobed  "itamens  8  inserted  at  the 
margin  of  the  hicus  the  filaments  flat  o%ite  oi  ovate  lanceolate  united  into  i  wide 
tul  e  with  elongate  sagittate  -inthers  with  linear  anther  eelli  converging  at  the  apex 
C  arpels  4  united  each.  with.  5  to  8  ovnlei  suspended  from  a  broad  funiculus  hemjtropous 
Ovary  deeplv  lobed  Style  terminal  undmled  w  th  thick  stigma  Pniit  i  drj  4  lobed 
mdehiacent  or  loeuhcidal  capsule  with  tlun  endocarp  with  2  or  more  seeds  m  each  cell 
Seeds  subglobo^e  with  blaci  shining  eruitaeeons  testa  and  with  albumen  BmbrYO  in 
the  middle  of  the  albumen  with  thin  1  road,  roundish  cotjleloos  ind  short  ridicle — 
Small  trees  or  Rhnibs  with  strong  pepsin  odor  and  opiosite  or  whorlel  single  entire 
lea^e*"     Flowers  large  in  a^illari   cinies 

The  ^enus  Platjdesma  is  peculiar  to  the  Hawaiian  Islands  and  consists  of 
three  endemic  species  onh  one  of  which  it  arborescent  I'l  robtratum,  a  s>hiub 
branching  from  the  base  with  rostrate  or  beaked  capsules  is  pe(,uliar  to  Kauai 
while  PI  coiiuituiii  IS  found  on  Oahu  I'l  <ampaiiidatum  occurs  principallj  on 
Oahu  but  IS  represented  on  the  other  islands  in  various  forms  I'clea  auttttdae 
folia  Gra\  has  erroneoush  been  leferred  to  Platjdesma  by  both  Ilillebrind  and 
En;cler  Ijtveilk  described  two  species  collected  by  Abbt  Paurie  both  from  the 
Punaluu  mts  Oahu  One,  Platydesma  rautiei,  is  undoubtedly  PI  catnpanu 
latum  the  othtr  PI  iiahue)f'is  is  probabh  referable  to  Z*/  lOJiiKdim,  which  the 
writer  collected  in  the  Punaluu  Mts.  Leveille  in  his  description  of  his  swond 
new  species  says:  petalis  Ivteis^.  None  of  the  Hawaiian  T'latydesma  havc^  yi41nw 
petals,  but  are  of  a  waxy  white  or  ereara  color. 

Platydesma   campanulatum   Mann. 

Pilo  Ira. 

(Plate  91.) 

PLATYDESMA  CAMPANULATUM  Mann  I'roc,  Best.  Soe.  Nat.  llist.  X.  (180(5)  317,  et 
Proc.  Am.  Ac.  VIT.  (1867)  160,  et  Fl.  Haw.  Isl.  Proc.  Ksb.  Ins.  V.  (1867)  169, 
et  Mem.  Host.  Soc.  Nat.  Hist.  I.  4.   (1869)   530,  pi.  22;— W^wra  in  Flora   (1873) 
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Butaceae. 

139;— Hillbr.  Fl.  Haw.  Isl.  (1888)  71;— Del  Cast.  III.  Fl.  Tns,  Mar.  Pae.  VI.  (1890) 
134;— Engler  in  Kngl.  et  PrantI  PflEfam.  III.  4  (1895)  127,  fig.  69,  A-F; — Heller 
PI,  Haw.  IbI.  ill  Minnes.  Bot.  Stud.  IX.  (1897)  841.— Platydesraa  Fauriei  tevl.  in 
Pedilo  Repert.  X.  no.  10-14.  (1911)  153.— Mellcope  apathulata  Gray,  Bot.  U.  S. 
Expl.  E.  (1854)  352;   (doubtful). 

A  vaiiablo  speeiea;  leaves  opposite,  obovate  oMong,  bluntlv  a^'viminate  at  both  ends, 
or  rounded  at  the  apex,  narrowing  at  the  base,  ehartaceous,  often  rather  thick  when 
fresh,  with  transparent  dots,  the  nerves  not  iiroininent,  with  the  exception  of  the  midrib 
whith  IS  salient,  punctate  on  the  underside,  glabrous  above,  oceaHioiially  sparingly 
pubescent  along  the  veins  and  midrib,  leaves  varying  in  size  on  different  parts  of  the  tree, 
from  7.5  to  35  cm  long,  by  2.5  to  1(1  and  15.5  cm  wide,  the  petioles  from  1  to  5  cm  m 
length;  peduncles  of  about  the  same  length  as  the  petioles,  bearing  ovate  subulate  bracts; 
cyme  3  to  5  flowered,  occasionally  single  flowered;  pedicels  4  to  6  mm  long,  bracteolate; 
flowers  hermaphrodite,  18  to  'M  mm  long,  12  to  14  mm  in  diameter,  campanulate;  sepals 
round,  8  tu  H'  mm  long,  decussatingly  imbricate,  clothed  with  a  sericeous  pubescence  ex- 
tending also  to  the  pedicels;  petals  4,  cream  colored,  alternate  with  tlie  sepals,  strongly 
imbricate,  16  to  18  mm  long,  obovate,  thick,  waxy,  minutely  sericeouB,  bearded  on  the 
margins;  stamens  8,  nearly  as  long  as  the  petals,  inserted  on  the  margin  of  the  thin 
bypogynouB  disc;  the  dilated  filaments  monadelphous  to  the  middle;  anthers  sagittate,  in' 
trorsely  dehiscent,  4  mm  long,  ovary  globular,  the  four  rounded  carpels  joined  only  by  the 
central  columnar  style,  which  is  fonr  times  their  length;  stigma  terminal,  entire,'  slightly 
four-grooved;  ovules  5  in  each  cell,  collateral;  capsule  of  4  distinct  erect  cocci,  16  to  32 
mm  long  and  10  to  12  mm  in  diameter,  whole  capsules  30  mm  transversely;  endocarp 
smooth,  crustaceous,  and  half  enclosed  by  the  persistent  cup-shaped  calyx;  seeds  resembling 
very  much  those  of  Pelea.  The  capsule  often  rots  away  but  the  seed  remain  attached 
to  the  placenta  for  some  time.      Two  seeds  usually  ripen. 

This  exceed] n<tly  interesting  tree,  which  must  have  been  ranch  more  eomiiion 
than  it  is  now,  can  still  be  found  in  the  mountains  behind  Honolulu  on  the 
slopes  of  Konahuanni,  and  also  in  the  whole  Kooiau  range,  especially  in  the 
mountains  of  Punaiuu,  on  the  windward  side  of  Ouhn.  The  tree  is,  however,  not 
confined  to  the  Island  of  Oahu,  but  is  found  also  on  the  other  islands  of  the 
Hawaiian  group,  w  ith  the  exception  of  Molokai  and  Lanai.  The  writer  observed 
it  only  as  a  shrub  outside  of  Oahu,  while  on  the  latter  island  it  reaches  a  height 
of  15  to  20  feet  or  perhaps  a  little  more;  the  trunk  is,  however,  not  more  than 
5  inches  or  so  in  diameter.  The  whole  plant,  when  bruised,  emits  an  exceedingly 
strong  odor  of  pepsin,  which  is  not  unpleasant.  This  species  is  the  type  of  the 
genus  and  has  the  largest  capsules,  while  the  other  two  species  have  much 
smaller  and  cjuite  diiferent  capsules.  It  is  certainly  very  variable.  It  was 
collected  by  the  writer  first  at  Punaiuu,  no.  65,  flowering  August,  1908,  and  again 
November  13,  1908,  flowering  and  fruiting  no.  630;  flowering  and  fruiting  No- 
vember 30,   1912,  Manoa  Valley,  Mt.  Olympus,  no.   10225. 

Ilillebrand  describes  two  varieties,  p.  var.  pallida  from  Kaala,  Oahu;  and 
East  Maui,  Ilamakua.  It  differs  from  the  species  in  the  densely  pubescent  or 
tomentose  leaves.     The  second,  y  var.  macrophylla,  he  records  from  Kauai, 

The  writer  collected  this  variety  on  Kauai  in  the  mountains  of  Ilalemann  and 
Kaholnainiino  back  of  Waimea  at  an  elevation  of  3600  feet.  The  leaves  are 
quite  large,  some  of  them  36  em  long,  on  petioles  of  4  em,  and  are  densely  to- 
mentose underneath,  especially  along  the  midrib;  the  flowers  are  arranged  in 
eymos  on  a  pednnele  of  less  than  one  millimeter,  at  the  nodes  of  the  naked 
branehes;  flowers  as  in  the  species;  a  very  robust  form  which  evidently  belongs 
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Rntaeeae. 

here  was  collected  along  the  Honomanu  trail  on  the  northern  slopes  of  Mt.  Ila- 
leakala,  Maui,  elevation  2500  feet,  with  enormous  leaves  20  em  wide ;  another 
form  at  4000  feet  elevation  on  the  same  island  in  the  forests  near  Olinda,  with 
smaller  leaves,  flowering,  September,  1910 ;  no.  8534. 

Hillehrand's  var.  y.  macrophylla  with  large  glabrous  leaves  is  from  Kauai. 

On  the  Island  of  Hawaii,  in  the  Kohala  llts.  proper,  west  of  Ilonokanemii  gorge, 
the  writer  collected  specimens  of  a  tree  15  to  20  feet  high,  with  very  robust 
branches ;  the  leaves  are  glabroiis,  thick  coriaceous,  and  probably  belong  to  Ilille- 
brand's  var.  y.  The  leaves  are  on  petioles  of  5  to  5.5  cm  and  differ  therefore  from 
the  latter  variety,  which  has  the  leaves  on  short  petioles  of  6  to  8  mm;  it  may 
be  known  as  forma  coriacciim  t.  nov. 

Collected  June    lOin   friiitiny;    no   8307 '  in  College  of  Hawaii  Ilerbaritim. 
\  ii     sessilifolia   RolL   \ar.   nov. 

A  shnibbv  plint  with  erect  "terns  foliose  it  the  apex;  leaves  large,  opposite,  per- 
fectly Bessile  with  a  broad  base  oblong  or  obo\ate  oblong,  gradually  tapering  toward  the 
base  verv  thin  ehartaeeous  tranei  ireot  midrib  and  veins  prominent,  rounded  svt  the 
ape^  glabrous  above  pubescent  underneath  26  to  38  em  long,  9  to  14  cm  wide,  flowers 
as  lu  the  BjeLieB  the  pet-\ls  atute  capsule  e'^teedingly  large,  the  erect  cocci  separated  by 
a  \er^   broal  timis  of  1  mm 

Collected  m  the  dense  foiests  of  the  summit  mountain  of  the  Kohala  range, 
IIiMii!  fruiting  Juh  12  1)09  t\pe  no  4222  in  the  College  of  Hawaii  Her- 
barium. 

euphorbiaceae:. 

This  is  an  exceedingly  large  family,  consisting  of  more  than  208  genera  with 
many  species,  distributed  over  all  parts  of  the  world,  with  the  exception  of  the 
Arctic  and  Alpine  regions. 

The  genus  Euphorbia  is  the  most  widely  distributed  of  the  family,  reaching 
as  far  as  the  polar  borders  of  the  northern  and  southern  hemispheres. 

Ill  the  Hawaiian  Islands  the  family  is  represented  by  five  t^enera,  four  of 
which  have  arborescent  species. 

KEY  TO  TIIK  GKNEKA. 
Plants  not  iiiillcy; 

I.     FHYLIiAHTHEAE.      Flowers   monoecious   or   dioecious;   ovary   cells   two-ovulate: 
Lt>av('»  alternate  entire,  fruit  a  berr.v,  throe  celled,  seeds  arillate,  . . .     Neowawraea, 

Leaves  alternate,  entire;   fruits  flat,  one-seeded Antidesma 

IL     CROTONBAB,      Flowers  inonoeciouH  or  dioecious;   ovary  cells  one-ovulate: 
Leaves   alternate,    crenate   or    serrate;    fruits    capsular,    two-three    celled 

Claoxylon 

Leaves  alternate,  lobed;  stone  fruit  one-seeded,  splitting  into  two-four  cocci 

Aleurites 

Plants  milky: 

m.     EUPHOEBIEAE.     Flowers    mostly    monoecious,    rarely    liioecious;    ovary    three 
celled,  one-ovulnte: 
Leaves  opposite,  linear;  fruit  a  three  celleil  capsule Euphorbia 

NEOWAWRAEA  Rock  gen.  nov. 

Flowers  dioecious.  Male  flowers:  sepals  ■'i,  of  uneijual  shape  and  sikc.  Petals  none. 
Stamens  3' to  4,  rarely  n,  inserted  between  the  sinuses  of  the  hyposynous  tUsc,  consisting 
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iimiiilly  of  -1  t;liiii.la.  Fciutile  flowora  unkiKuvn.  Fruit  a  globose  berry,  rciWisli-blai'k,  with 
Persistent  calvx.  Kiidoearp  of  3  thin  membraneous  cocei  ea<;h  with  two  seeJs,  rarely  4, 
which  are  eneloaed  in  an  arillus.  Embryo  filling  the  whole  cavity  of  the  seed,  cotyledons 
flat,  811  brotnn dons,  radicle  exserted.  albumen  scant}'. — An  unarmed  tree  with  alternate, 
ovate,  glabrous,  entire  leaves.      Flowers  in  fascicles  all  along  the  atipnlate  branehlets. 

This  proposed  new  geims,  which  is  here  dedicated  to  the  nienior>-  of  the  author's 
compatriot.  Dr.  IT.  "Wawra,  Ritter  von  Fenisee,  of  the  Austrian  Exploring  Ex- 
pedition, consists  of  a  sinffle  remarkable  species,  of  which  only  three  male  and 
one  female  trees  are  in  existence.  It  is  evidently  related  to  Phyllanthns.  Owinjj; 
to  the  fniit  being  a  berry  it  wonkl  come  closer  to  Bischofia,  from  which  it,  how- 
ever, differs  in  the  presence  of  a  discus  and  the  fasciculate  inflorescence. 

Neovtfawraea  phyllanthoides  R<ick  sp.  nov. 

A  tree  HI  to  IJ  m  high,  nlth  a  atraight  trunk  of  about  -i  <im  or  more  in  ilianict^^r; 
bark  light  brown,  rough  and  scaly;  branches  semi-erect,  with  many  small  branthlets 
which  are  covered  with  light  gray,  oblong  lonticels;  leaves  ovate,  ronnded  or  truncate  at 
the  base,  bluntly  acute  at  the  apex,  light  green  above,  glaucous  underneath,  penni- 
narved,  the  lateral  veins  nearly  parallel,  at  angles  of  alDOut  fill"  to  the  midrib,  tliin, 
cbartaeeoun,  glossy  above,  dull  nnderueath,  glabrous,  S  to  14  cm  long,  4  to  9  cm  wide,  on 
petioles  of  15  to  20  mm;  stipules  triangular,  subeaudate,  membraneous,  caducous;  in- 
fiorescence  axillary,  faseiculate,  all  along  the  branehlets;  male  floweis  in  dense  fasi.'icleB  or 
close  clusters,  very  small  1.5  mm  in  diameter,  on  short  pedicels  of  2  mm,  whiPh  are  sur- 
rounded at  the  base  by  several  roundish  bracts,  in  the  shape  of  a  enp.  out  of  whose 
center  the  pedicels  arise.  The  5  sepals  are  minute,  unequal,  petals  wanting,  stamens  3 
to  4,  rarely  5,  inserted  between  the  sinuses  of  an  hypogynous  disc,  usually  consisting  of 
4  glands,  female  flowers  not  known;  fruit  an  indehiscent  globose  berry.  6  mm  in  diameter, 
with  the  calyjt  persistent,  reddish- black,  juicy,  staining  purplish,  endocarp  thin  mem- 
braneous, divided  into  three  cocci,  eaeli  with  two  arillate  seeds,  rarely  4;  seeds  jiale 
yellow,  about  2  mm  long,  convex  outside,  acute  angled  inside,  hilum  suborbicular  to  ovate 
situated  in  the  upper  third  of  the  seed;  embryo  2.3  mm  long,  cotyledons  flat,  flllini;  the 
whole  cavity  of  the  seed,  1  mm  long,  1.3  mm  wide,  radicle  1  mm,  protruding;  albumen 
scanty. 

This  very  interesting  and  remarkable  tree,  for  Hhich  an  old  native  Hawaiian 
gave  the  name  McJiameliame,  is  exceedingly  rare,  only  three  males  and  one  female 
tree  being  in  existence.  In  regard  to  the  native  name,  the  writer  is  not  inclined 
to  accept  it.  The  outward  appearance  of  the  tree  resembles  somewhat  our  Ha- 
waiian Antidesma,  which  are  also  called  Ilainc  or  Meliame  or  Mehamehame.  The 
old  native  might  have  easily  taken  it  for  such.  It  is  very  doubtful  if  the  natives 
ever  had  a  name  for  the  tree,  as  it  is  peculiar  to  such  a  small  area,  located  in 
a  most  inhospitable  place  on  the  southern  flanks  of  the  great  volcano  Mauna  Loa 
on  rough  aa  lava  flows,  made  accessible  only  very  recently. 

It  was  discovered  by  the  writer  in  the  above  locality  at  an  elevation  of  2000 
feet,  called  Kapua,  during  the  month  of  February,  1912;  but  was  at  that  time 
neither  in  flower  nor  in  fruit.  A  careful  search  of  the  ground  beneath  the 
trees,  revealed  no  sign  of  seeds  of  a  previous  season.  This,  however,  was  ex- 
plained on  a  later  visit  in  the  month  of  July  (15),  l!il2,  in  company  with  Mr. 
W.  M.  (liffard,  when  it  was  found  that  the  trees  first  examined  were  all  male  and 
in  flower.  Only  one  other  tree  was  seen,  which  fortunately  turned  out  to  be  a 
female  tree  hearing  fniit.     It  is  a  striking  tree  of  milium  height,  and  is  «|uite 
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conspiciKins  hi  that  sni<ill  Mi-ea  on  account  of  its  pale  friaiieous  foliage.     The 
is  exceedingly  heavy,  close  grained  and  very  hard.     The  sap  wood  is  red,  ■ 
the  heartwood  is  black,  making  a  beautiful  contrast.     The  type  is  no.  100: 
the  College  of  Hawaii  Herbarinm, 

It  ia  associated  with  Antidesma  puivinatum,  A.  platypJiyllum,  Pittosp 
Hosmeri  var.  longifolia,  Maha  sandwicensis,  Alphitonia  excelsa,  Colnbrina  < 
sitifoUa,  Smitalum  Freycinetianum,  OsmautJtus  sandivicensis,  Tetraplasc 
Uawaiicnuii,  and  many  other  intorestin<.'  tree  species. 

ANTIDESMA    Linn. 

Flowers  dioecious.  Calyx  3  to  5  loted.  Diseus  teeth  free,  rarely  united.  Male 
ers:  Stamens  2  to  S,  opposite  tlie  eepals;  anthers  bent  inward  in  the  bud,  later 
The  rudimentary  ovary  small.  Female  flowers:  Ovary  1 — very  rarely  also  2-i 
Style  3,  very  short,  2  lobed.     Stone  fruit  small  often  oblique.     Seeds  without  earuni'l 

A  genus  of  trees  and  shrubs,  with  more  than  70  species  in  the  wamit 
gions  of  the  old  world.  It  is  distributed  from  tropical  Africa  to  Aust 
Japan  and  the  islands  of  the  Pacific. 

Two  species  or  probably  three  are  t^  be  found  in  these  islands,  with  o 

the  Viti  (Fiji)  Islands,  one  in  Samoa,  and  two  in  New  Guinea.    The  only  r 

sentative  of  tbe  genus  in  tropical  Polvnesia,  a  doubtful   one,  is  recorde 

Hemsley  from  Admiralty  Island.    None  have  so  far  been  discovered  in  Am 

KEY  TO  THE  SPECIES. 


L  the  angles  of  rib  and  veins A,  pulvina 

Antidesma  platyphyllum  Mann. 

]Ia»ic  or  llaa. 

(Plate  94,) 

ANTIDESMA  PLATYPHYLLUM  Mnnn   Proc   Am    Acad   VIl    (Hii")  202— Hbd   Fl 

Isl    (i^SH)   403 —Del  tast    111    Fl    Ins    Mar    Piiif    \  II    (]se2)   289  —Hell 

Ha.w   M    (1897)  842 

Le'j^e'i  o\ate  to  oboiate  or  orbicnlar  8  to  12  im  long   4  to  30  tn  wide    on  petit 

about  5  mm   shortly  acuminate   glabrous   shining  abo\e  but  punttato  japiUoie,  ehart 

to  conateoiiB    p,iDicles  pubenilous,   m^le  floweri     snbaessile  along  the  simple  brane 

a   paniculate   rhachis   of   about   S   <m     bracts   conchoil     as   long   an   the   ealyx   or   1 

ralyx  less  than  2  mm    puberulous    with  5   to  4  roundish   lobes     petals  rudimentarj 

glabrous    lobed,  stamens  "i  or  4    long  exported     o\arv  mlimentarv    i^ith  jeltate  at 

Female  flowers     pedicellate  -ilong  the  branches  of  a  solitnrv    axile    paniculate  rha« 

5  to  14  em    bracts  bnear,  calyx  lens  than  2  ram    5  to  S  deft    disc  small   annulir, 

glabrous     style  terminal     drupe  reddish  or  dark   purplish    fleshv    compreasecl    subc 

the  osseous  putamen  irregularij   ridged       Cot'lodons  snborbiciilar    as  broai  as  the 

albumen    2  or  3  times  as  long  is  the  radiele 

The  Hanip  oi  Haa  is  a  ■\er\  handsome  tree  leachmg  a  height  of  20  to  3( 
with  a  trunk  of  a  foot  or  more  in  diameter;  the  bark  is  fibrous,  deeply  t 
gated,  and  whitish.  It  has  no  round  erown,  as  the  few  branches  are  rath 
cending  and  have  only  a  few  branches.  It  is  conspicuous  by  its  large  1 
which  are  bright  green  and  glossy,  and  is  on  that  account  often  mistake 
tho  Maua  tree   {Xylosma  Ilillchravdu   or  X.  Uavaupnac),   which  it  rese 
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greatly.  DnrJii^''  the  months  of  June,  July,  and  August,  iuid  on  Kauai  r 
as  October,  the  trees  are  loaded  mth  the  very  dark-red,  tleshy,  compresse 
ries,  which  are  of  the  size  of  a  large  pea;  they  are  arranged  all  aloi: 
branches  on  a  paniculate  rachis.  On  the  lava  fields  of  Kona,  especia 
Kapua,  it  fniits  in  December  and  Jamiary. 

The  Hame  inhabits  the  dry  as  well  as  the  wet  forests  on  all  the  islands 
cially  at  an  elevation  of  1500  to  3000  feet.  It  is  not  unconimou  above  Mai 
Mani,  where  it  grows  in  company  with  Sideroxylon,  Labordia,  Pelea,  I 
poriim,  Ochrosia,  Xanthoxyhim,  SfraiissiH,  etc.  On  JMolokai  it  inhabits  tl 
sections  and  is  also  found  in  the  wettest  district  alonj;  the  stream  in  A/ 
valley  proper,  which  has  an  enormous  rainfall.  On  Hawaii  it  is  plenti 
North  and  South  Kona,  on  the  slopes  of  I'lualalai,  and  the  slopes  of  Maun. 
also  Waipio  valley  and  the  mountains  of  Kohala.  It  can  also  be  found 
tho  Keanae  ditch  trail  on  the  windward  side  of  Maui,  biit  not  f;i*owiiii,'  1 
size.  On  Kauai  a  variety  grows  just  below  Kaholuamano,  3000  feet  elei 
associated  with  Cyanea  leptostegia,  Xanthoxj'lum,  Charpentiera,  Osmanthi 

The  wood  of  the  Haini  or  Haa  is  close  grained,  rather  hard,  and  of  a  re 
brown  color  It  was  u%ed  b\  the  natives  for  Olona  anvils.  The  Olona  i 
one  of  then  prinpip,il  fibfr  plants  A^hich  was  beaten  to  thin  strips  on 
logs.  The  wood  which  talves  a  fine  polish  is  excellent  for  cabinet  M'orlt,  bi 
fortunatelj,  it  i->  not  found  in  sufReient  quantities  to  be  of  any  comn 
value.  The  red  coloring  mattei  of  the  fleshy  berries  was  used  in  conju 
with  the  Kamam  oil  into  which  such  tapa  was  placed  as  was  intended 
worn  as  bathing  malos  b^  the  chiefs ,  thi'i  infusion  gave  it  a  bright  color. 
Prom  Kauai,  Ilillebrand  df.-sfribos  a  \an(t\  /3  with  broiiil  obtuse  leaves 
are  shining  on  both  faces, 

X    Antidesma  Kapuae  Rock  iiov.  hybr. 
{Antidesma  platypliyllnni  Jlanii  X  -l-  pulviiiatum,  Ilbd.) 
Leaves  as  in  A.  plaiyphyllwrn,  but  quite  acuminate,  while  the  fruits  i 
most  exactly  like  in  A.  piilvinatum  Ilbd. 

Both  A.  platyphyllutn  and  A.  pulvinatiim  are  extremely  common  in  Kaj 
the  lava  fields  of  South  Kona,  Hawaii,  at  an  elevation  of  2000  feet.     ITf 
writer  met  with  trees  whose  leaves  are  identical  with  those  of  A.  platyph 
while  the  fruits  are  those  of  A.  pulvinatum.    It  could  not  be  placed  either 
one  or  the  other,  and  is  here  mentioned  as  a  probable  hybrid. 
Antidesma  pulvinatum  Hbd. 
TIaa,  or  Mchama. 
{Plates  !)5,  96  and  97.) 

I.  yi.  Uaw.   isl.  (ISSS)  403;— Del  Uiist,   111.  Fl.  In 
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liroiiiineiit  veins,  anii  aiwavg  H-itli  a  villous  piitch  in  the  angles  of  rib  and  veins;  paiii.-les 
sliort,  branching  only  near  tlie  base;  ovary  tomentose;  drupe  mucli  smaller  than  iu  .1. 
liUityphylliim,  4  to  6  nun,  blaeU;  female  calyx  touientoee,  5  to  (i  cleft;  style  braiifliea  very 
short,  subeEtite. 

This  species,  imlilte  the  previous,  is  confined  to  tlie  dry  districts,  especially 
to  the  aa  (rough)  lava  fields.  It  does  not  reach  the  height  (if  A.  platypliylhim, 
but  has  a  beautiful  round,  synunetrieal  crown.  The  trunk  is  short  and  about 
10  inches  to  over  one  foot  in  diameter.  The  bark  is  deeply  corrugated,  longi- 
tudinally furrowed,  fibrous,  and  whitish.  The  leaves  are  ovate,  generally  heart- 
shaped  at  the  base,  not  glossy,  of  a  dull-green,  and  hiivf  villous  patches  on  the 
underside  in  the  angles  of  rib  and  veins,  yiving  them  a  brownish  color.  The 
berries  are  much  smaller  than  in  the  Ilame  or  Ilaa,  and  are  hlacldsh. 

It  inhabits  the  dry  region  of  the  lower  elevations  and  may  be  found  ^^n  the 
southern  slope  of  Haleakala  on  the  aa  laVa  fields  of  iVnahi  in  company  with 
Reynoldsia,  Maba  sandwkensis,  Xylosma  HUlebravdii,  etc.  On  Oahu  it  is 
found  in  the  "Waianae  range,  but  it  is  most  plentiful  on  the  lava  fields  of  South 
Kona,  Hawaii,  especially  at  Kapua  (2000  feet),  where  it  forms  abont  60  per 
eent  of  the  tree  growth. 

CLAOXYLON  Ju.s.s. 

D  1  Discus   of    various    formation.       Male   flowers:    calyx 

I  gl  b  3   t     4     It       fil  free,   antliers    extrorse;    without   ruditnentary    ovary. 
F        Ifl                    11        dda2to4  lobed.      Discns  entire  or  lobed.      Ovary  3  to  3 

II  1         tjihtf  (It  the  base.      Seeds  without  carnncis,  globose.      Albn- 
n  fl    h              tyl  d         fi  t — 01  I     IIS  or   tomeutose  trees  or  shrubs.      Leaves  alternate, 

1   t    1  d      ft       I     g  b  ntire  or  serrate;  inflorescence  axillary  single  or  tas- 

1  t        1     t       tl        tl      1  riowers  small,  the  male  flowers  usually  fascicled,  the 

f  m  1    fl  1         d  b  b      t. 

Tl  s  Gl  0     1  n  t    of  over  40  species,  and  is  distributed  in  the 

J         f  tl       Id         1 1   f  itriea  to  the  islands  of  the  Pacific.    Two  species 

occur  m  these  islands,  two  m  New  Guinea  (C.  loiigifoliiim  (Bl.)  Mull.-Arjr.,  and 
C.  bicarpellatum  Laut.  &  Sch.).  One  species  is  recorded  from  New  Caledonia, 
one  from  Tahiti,  and  two  from  Viti  or  Fiji  Islan<ls.  Of  the  Hawaiian  species 
only  one  is  arborescent. 

Claoxylon   sandwicense   Mull.-Arg. 

I'o'ila. 

(Plate  its.) 

CLAOXYLON   SANDWICENSE   Mull.-Arg.   in   Linnaea   XXXIV.    (IHfi,!)    ir,r,-    ot   id   DC. 

I'rodr.   XV.   2,    (1800)   780;— H.  Mann  I'roe.  Am.   Acad.  VII,   (tSfil)   21)3;— Seem, 

Flora  Vit.   (1867)  224;— Wawra  in  Flora   (1875)   148;— Hbd.  Fl.  Haw.  Isi.   (1888) 

:i98;— De!  Cast.  III.  Fl.  Tns,  Mar.   Fac.  Vir.   (189(1)   291;— I'ax  in  EngJ.  ct  Prantl 

Pflzfara.  in,  5  (1896)  48. 

A  small  soft  wooded  tree,  with  pale  spreading  branches   the  voungest  shoots  tomentose; 

leaves  obovate-oblong  or  lanceolate,  10  to  20  cm  long.  5  to  7  cm  nide,  on  petioles  of  2.S  to  5 

cm,  shortly  acuminate   or  obtuse,   crenate-serrate   with   cnllous  teeth,   membraneous,  lurid 

green,  scabro  papillose,  but  glabrate;   flowers  clustered   in  distant  f'lsiicles  of  2  to  4  and 

minutely  bracteate  along  a  simple  rachis   of  from   7  to   12   cm   in  leugtli.     Male  flowers: 

<alyx  (i'mm,  parted  to  the  base  into  3   (rarely  2  or  4)  trnu'iliir  lobe-)    no  disc  or  glands, 
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Etaiiiens  about  200;  feiiiiilo  flowers:  calyx  2  to  3  imii,  sejiiils  ovate,  glands  3,  oblong,  nearly 
the  size  of  the  sepals;  ovary  tonientose  or  silky;  styles  short,  spreading;  capsule  diviihiig 
into  3  COM!,  5  mm  high  and  6  mm  broad,  deeply  furrowed;  seeils  globose,  rugose;  embryo 
aiile,  cotyledons  orbicular,  twice  as  long  as  the  rafliele. 

The  Poola  is  a  very  small,  soft-wooded  tr(«,  reaching  a  height  of  not  more 
than  15  to  18  feet,  rarely  20.  The  trunk  is  usually  branching  6  to  8  feet  above 
the  ground  with  pale,  spreading  branches,  forming  rather  an  imsymmetrieal 
crown. 

On  East  Maui,  on  the  southern  slopes  of  Ilaleakala,  on  the  lava  fields  of 
Auahi,  it  grows  to  a  small  tree  at  an  elevation  of  2000  to  2500  feet,  in  company 
with  Aleetrj'on,  Xanthoxjiiim,  Xylosma,  Pelea,  Tetraplasandra,  etc.  On  Ha- 
waii it  is  not  uncommon  on  the  lava  fields  of  Puuwaawaa,  where  it  is  a  small 
tree.  The  plants  from  the  tatter  locality  differ  somewhat  from  those  of  other 
localities,  in  that  their  leaves  turn  to  a  steel-blue  color  on  drying,  and  in  some 
other  minor  points.  On  Lanai,  the  I'oola  is  most  plentiful  in  the  valleys  of 
Kaiholena  and  Mahana.  It  is  endemic  to  the  Hawaiian  Islands.  No  record 
remains  as  to  the  usefulness  of  this  trei!. 

The  second  Hawaiian  species,  C.  toincidosiim  (Hbd.)  Heller,  is  a  shrub,  and 
occurs  on  Kauai  only. 

ALEURITES   Forst. 

Monoecious  to  almost  dioecious.  Male  flowers;  calyx  irregularly  2  to  3  cleft.  Petnla 
longer  than  the  calyx.  Stamens  inserted  on  a  conical  receptacle,  in  1  to  4  whorls,  the  Ti 
cuter  ones  epipetalous.  Alternipetalous  dise-glands  5,  without  rudimentary  ovary.  Fo- 
niale  flowers:  corolla  the  same  as  in  the  male  flower.  Disc  much  redneed.  Ovary  2  to  5- 
celled.  Style  divided  into  two  thick,  linear  branches;  atone  fruit  indeliiscent,  exocarp 
thin,  endocarp  crusty,  2  to  5  celled.  Testa  thick,  woody.  Albumen  thick,  hard,  very 
oily. — Trees  with  stellate  pubescence.  Leaves  alternate,  long  petioled.  large,  5  to  7 
nerved  at  the  base,  entire  or  3  to  5  to  7-lobed;  peduncle  at  the  apes  with  two  glands.  Flow- 
ers in  loose,  widely  branched  cymose  corymbs. 

A  small  grenus  of  3  to  5  species,  of  which  A.  moluccana  (L.)  Willd.  is  tlic 
most  common  and  widely  distributed  species;  it  occurs  in  the  tropics  and  sub- 
tropics  of  the  old  world,  in  the  West  Indies  and  Brazil,  Pacific  islands,  etc. 
Aleurites  moluccana   (L.)   Willd. 
Knkui. 
(PhUc  OT.) 

ALEURITES  MOLUCCANA  {L.)  Willd.  Sp.  PI.  IV.  (180.1)  -WO;— Mull.  Arjj.  in  DC.  Prodr. 
XV.  2.  (1860}  723;— H,  Maun  Proe.  Am.  Acad,  VII.  (1867)  203;— Seem.  Fl.  Vit. 
(1867)  223;— Nadeaud  Enum.  Tahit.  Plants  (1873)  No.  462;— Hbd.  Fl.  Haw.  Isi. 
(1888)  400;— Del  Cast.  111.  Fl.  Tna.  Mar.  Pac.  VII.  (18B2)  289,  et  PI.  Polyn. 
Franc,  (1893)  183;— Pax  in  Engl,  et  Prantl  Pflzfam.  III.  !>.  (I8»6)  73.  fig.  44;- 
Heller  PI.  Haw.  Isl.  (1897)  842.- Bri^ham  Ka  liana  Kapa  (Ifill)  13M.  fii;.  84.— 
Jatropha  moluccana  Linn.  Spec  PI.  ed.  1.  (17.13)  lOOfl.— Aleujltos  triloba  Forst. 
Cluir.  (fer,  (1776)  112,  t.  -16.,  et  Prodr.  (1786)  no.  3(iO,  et  Incon.  (ined.  cf.  Seem.) 
t.  2G2;— Hook,  et  Arn.  Hot.  Beech.  (1832)  (19,  et  9.'>;— Rndl  Fl.  Suds.  (183(i)  no. 
3.5.')4;— Ouill.  Zeph.  Tait.  (1836-37)  no.  180;- -lardin  lies  Marqu.  (18.^8)  2!).— 
Telopla  perspicna  Soland.  Prin.  Fl.  Tns.  Pae.  (18.'58)  332,  et  in  Park.  Draw.  Tah. 
PI.  10.^.  et.  106  (ined.  ef.  Seem.).— Camirium  moluccanain  0.  Ktze.  Eev.  Oen.  PI.  II. 
(1891)  595. 
Leaves  of  variable  shape,  ovate  or  rhombeo-lanceolate,  undivided  or  3,  5  to  7  lobed, 
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15  em  long.  Male  flowers:  ealyx  ovoid  in  the  bud  petals  white  to  cream  colored,  oblaiieco- 
late;  Btaiiiens  about  IS,  aiitiiers  erect,  iotrorse.  Feinjile  flowers:  ealyx  6  inni;  ovary  hairy, 
2-celled;  fruit  fleshy,  coriaceous,  i^iobose,  about  5  em  or  more  in  diameter,  with  4  shallow 
furrows;  Eeeds  1  or  2,  rugoae-gibbous. 

The  Kukiii  is  one  of  the  most  common  of  Ilmvaiian  forest  trees,  growing  at 
elevations  of  from  about  sea  level  to  about  2200  feet.  It  reaches  a  height  of 
sometimes  80  feet  and  more,  especially  in  narrow,  roeky  gorges,  sueh  as  Mauna 
Lei  on  Lanai,  and  other  narrow  valleys.  The  trunks  reach  large  dimensions,  and 
it  is  not  uueommon  to  find  them  several  feet  in  diameter.  Of  all  Hawaiian  trees 
the  Kukui  has  the  lightest  colored  foliage,  it  being  covered  with  a  silvery-gray 
powder  which  makes  it  verj'  conspicuous  in  the  forest,  and  can  be  recognized 
from  far  off.  The  trunks  are  not  always  erect,  but  sometimes  are  twisted  and 
running  on  the  ground,  as  are  also  the  huge  branches.  It  is  mainly  in  narrow 
gorges  that  the  tree  has  a  perfectly  straight  trunk,  branching  40  feet  or  so  abovfl 
the  ground. 

It  inhabits  the  lower  slopes  of  the  mountains  in  the  dry  region  as  well  as  on 
the  windward  side,  where  the  rainfall  is  usually  heavy.  It  is  common  on  all 
the  islands  from  almost  sea  level  up  to  2200  feet,  but  not  higher. 

The  nuts  especially  were  a  necessity  to  the  natives,  who  made  their  torches 
from  the  seeds,  stning  on  coc<mut  or  palm-leaf  midribs.  An  oil  was  expressed 
from  the  nuts,  which  they  burnt  in  stone  lamps.  Of  the  acrid  juiee  of  the  fleshy 
covering  of  the  nuts  they  preparetl  a  black  dye,  used  in  tattooing.  From  the 
bark  of  the  root  a  similar  dye  was  used  in  coloring  canoes  black.  The  trunk 
itself  was  sometimes  made  into  canoes,  while  the  soot  of  the  burning  nuts  was 
used  as  canoe  paint.  The  trunk,  when  bruised,  exudes  a  gum  or  resin  called 
pilali  by  the  natives,  who  employed  it  for  various  purposes.  The  gummy  sub- 
stance is  said  to  be  chewed  by  the  Tahitians,  especially  that  exuding  from  the 
fruits.  The  nuts  contain  50  per  cent  of  oil,  which  is  known  as  Kekuna  in  India 
and  Ceylon,  and  Kukui  in  Hawaii.  In  former  times  the  yearly  production  of 
the  Kukui  nut  oil  in  the  Hawaiian  Islands  amounted  to  10,000  gallons,  and  was 
exported  to  Europe.  The  cake,  after  expression  of  the  oil,  is  a  good  food  for 
cattle,  and  also  useful  for  manuring.  Medicinally,  the  oil  is  used  as  a  purgative, 
and  also  makes  an  ideal  dressing  for  ulcere. 

The  nuts  are  also  roast«d  by  the  Hawaiians  and,  when  chopped,  are  mixed 
with  seaweed  and  served  at  limus  or  native  feasts  as  a  relish.  In  Samoa  the 
nuts  are  strung  similarly  to  the  old  Hawaiian  method  and  used  as  house  lamps, 
50  to  60  nuts  being  necessary  for  one  night.  They  are  boiled  before  being 
strung  on  the  midribs  of  palm  leaves.  It  is  called  lama  and  iuitui  in  Samoa, 
nihbol  by  the  Tami  Islanders  in  New  Guinea,  and  raguar  in  the  Caroline  Islands ; 
it  is  the  laud,  sikeci  and  tiiitui  in  the  various  dialects  of  Fiji. 

The  wood  of  the  Kukui  is  of  a  light  color,  soft  and  absolutely  not  durable. 
It  decays  very  easily  when  cut  full  of  sap.  JIany  insects  bore  into  the  wood, 
but  especial  mention  may  be  made  of  the  big  beetle  Aegosoma,  belonging  to  the 
Ix)ngicorn  family,  which  is  also  a  great  ennmy  of  the  Koa  and  other  trees. 
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Enphorbiaeeae. 

EUPHORBIA  L. 

Cyathium  campanulate,  4  to  5  lobed,  the  lobes  entire  or  slit,  often  hidden  by  glands. 
Glands  between  the  lobes,  rarely  less,  entire  or  two  homed  or  digitate.  Mnle  flowers; 
numerous  witliont  calyx,  very  rarely  with  a  small  scale  on  the  articulation  of  the  stamens. 
Female  flowers:  single  from  the  middle  of  the  eyathinni,  finally  stipitatc  aud  exserted  from 
the  eyathium,  naked  or  with  a  calyx  formed  by  three  small  scales.  Styles  3,  free  or 
united,  entire  or  biftd.  Capsule  separating  into  3  two-va!ved  cocci. — Herbs,  shrubs  or 
trees,  abounding  in  milky  jnice.  Leaves  entire,  opposite,  or  alternate.  Cyathia  in  ter- 
minal cjTnes  or  in  the  axis  of  two  diehotomous  branches,  or  in  the  axils  of  the  leaves; 
stem  often  thick  fleshy,  caetus-Jike  or  even  leafless. 

The  genus  consists  of  more  than  600  species,  and  is  distributed  especially 
over  the  warmer  regions;  it  is  absent  in  the  Arctic  rejrions,  find  only  very 
sparingly  represented  in  the  colder  parts  of  the  temperate  zone. 

In  the  Hawaiian  Islands  ten  species  are  endemic,  of  which  only  three  be- 
come small  trees. 

All  Hawaiian  Enphorbiae  are  called  Akoko  or  Atoto  by  the  natives.  The 
name  Atoto  appears  also  in  Tahiti  for  Eupliorhia  atoto,  which  is  called  Totolu 
and  Totoyava  by  the  Fijians.  Euphorbia  atoto  is  credited  to  the  Hawaiian 
Islands  by  Seeman,  who  mistook  for  it  the  closely  allied  Euphorbia  cordata  of 
oiir  seashores, 

KEY  TO  THE  SPECIES. 


Euphorbia  lorifolia   (Gray)    !Ibd. 

Koko  or  Akoko. 

(Plate  100.) 

EUPHORBIA  LORIFOLIA   (Grav)   Hbd.   Flora   Haw.  Tsl.   (ISSR)   39,');— Dpi   Oast.   Til.   PI. 

Ins.  Mar.  I'acif.  VJI.  (1892)  285.— E.  mnltiformis  var.  lorifolia  (iray  in  II.  Mann, 

Trw'.  Am.  Ai^ad.  VII.   (1867)   202.— E.  multlformia  var.  angnstlfolia  Roiss    in  DC. 

I  1    Ir   X\    2  (1st   )  ]1  (ex  larte} 

A  ^  nail  tree    with  stiff  branched  wl  i  h  ate  no  lose  with  si  ort  inttrnoles  an  1  puberu 

Ions    leii  e=  o]  posite    linear  or  oblong    son  ewhat  spatl  ulate    2  1  to  5  ^m  long   i  to  10  mm 

wide    on  letioles  of  1  inn  or  alu  est  sess  le    obtuse  or  truncate    often  retuse  at  the  apex 

entire    shjjhtlv   tontractel   an!   subtriincate   or  uneven   iidel   at   the   bise    ehartateous   or 

somewhat  fleshy    stipules  %ary  low   triangilar  with  a  broad  baie    flowerbeads  terminal  and 

axillary   generally   single  or  (in  the  Mini  specimens)   2  to  3    ii  the  leaf  axils    subsessile 

supported  by  ie\enl  short  bractn    involucre  leas  than  3  mm    jubescent  out-iiie    glabrous 

withm    with  4  suhorbi  iilar  glands    the  lobes  obo'vate  or    |iio  Irate    with  raggeil  margins 

hracteoles  3  to  4  fid    styles  free  to  tie  base    shortU   bihd  with  cla\ate  branches    capsule 

«reet   on   t   short   stalk    3   mm   in    liameter    piiberuloiis    obtuse   at   the    ingles    the   (.ocei 

1  roi  ler  ^t  the  htte    seeds  rugose   scrobicntate 

Var   gracilis  Rock  \'ir  ur\ 

Bianihis  n  t  LTeot  ■\n\  stiff,  but  ^eo  slender 
atiite  at  both  eiids  chartaceoiis  opposite,  on  petioles 
prominent  pnbescent  underneath,  pellneid,  ca|isule 
Tvpe  no   3593  in  College  of  Hawaii  Herbarium. 

This  variety  is  peculiar  to  Pnuwaawna,  North  Kona,  Hawaii,  where  it  grows 
on  the  aa  lava  fields.     It  reai'bps  a  height  of  20  to  25  feet  and  a  diameter  of 


jnd    Irooi  ng. 

IcaiLS   1  ntar   oblong, 

of  2  to  3  mm,  i 

niJrib  and  veins  very 

1    smaller,   the   c 

;occi   of   equal   width. 
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Euphorbiaceae. 

often  more  than  30  indies.  The  trunk  is  vested  in  a  pinkish,  ntthor  thin  bai 
which  is  smooth  when  young,  but  often  forms  thick  knobs  which  are  deep] 
wrinkled  in  very  old  trees.  It  has  a  tremendous  How  of  latex,  which  does  m 
coagulate  on  the  tree,  but  becomes  yellow,  especially  in  oM  trees. 

The  species  occurs  in  the  gulches  back  of  Makdwao,  Maui,  and  also  on  tl 
slopes  of  Mauna  Kea,  Hawaii,  near  the  crater  Nau,  on  the  boundary  of  tl 
Parker  and  Horner  ranches.  The  writer  met  with  it  also  on  the  Island  of  Lau; 
in  the  Ary  gulches  of  Mahana. 

The  new  variety,  however,  occurs  only  on  the  slopes  of  Hnalalai  between  Hu 
hue  and  Puuwaawaa,  Hawaii,  at  an  elevation  of  3000  feet,  on  the  rough  aa  la^ 
fields  and  also  in  the  more  humid  forest  of  Waihoii.  The  area  with  which  th 
tree  is  practically  covered  amounts  to  about  5000  acres.  During  a  recent  visit  i 
North  Kona,  engaged  in  botanizing  in  this  most  interesting  locality,  the  writi 
was  struck  by  the  tremendous  flow  of  latex  and  the  large  amount  which  coul 
be  procured  from  a  single  tree.  Thinking  it  worth  while  to  take  some  latt 
samples  for  examination,  the  writer  sent  a  large  bottleful  to  the  TJ.  S,  Agricu 
tural  Experiment  Station  in  Honolulu  for  analysis. 

This  Station  has  since  published  the  results  of  the  analj'sis  in  the  form  of 
Press  Bulletin  No.  37,  entitled  "Euphorbia  loHfolia,  a  Possible  Source  of  Rubbi 
and  Chicle,"  by  Wm.  McGeorge,  Assistant  Chemist,  and  "\V.  A.  Anderson,  Si 
pt'rintendent  Rubber   Substation 

Euphorbia  Rockii  Forbes. 

Tu,l.„. 

(Plati^  101.) 

EUPHOBBIA  ROCKII  Forbes  Oceas.  Pap.  Bernice  P.  Bisliop  Una.  Vol.  TV.  3.  (1909)  3 
I-l.  ]. 
Leaves  opposite,  ob  ovate -oblong,  obtuse,  iiiioven- sided  with  a  clasping  base,  near 
sessile,  8  to  12  em  long,  2.5  to  3  em  wide;  flowers  in  open  axillary  cymes  3  to  3.5  cm  Ion, 
iDvolucre  carapanulate,  minutely  Iiairy  or  glabrous  on  the  outside,  pubescent  on  tlie  insid 
lobes  ovate,  minute,  glands  transversely  oblong,  not  appendienlate;  style  brandies  slioi 
nearly  free;  capsules  large  18  to  24  mm.  glabrous,  pink  or  dark  crimson,  on  noddii 
peduncles. 

This  tree,  which  was  discovered  by  the  writer  in  August,  1908,  when  in  fu 
fruit  is  exceedingly  handsome.  It  reaches  a  height  of  about  15  to  20  feet,  wil 
a  trunk  of  about  eight  inches  in  diameter.  The  bark  is  smooth  and  whitis 
Like  all  Euphorbiae,  it  exudes  a  sticky,  milky  sap  when  bruised.  The  branch' 
are  flat  and  spreading,  giving  the  trees  a  broad,  flat  crown.  The  flowers  ai 
small  and  inconspicuous  and  are  borne  on  dichotomoiis  cymes.  The  three-co 
nered  capsules  are  bright  pink  or  deep  scarlet  when  mature,  of  an  inch  or  mo: 
in  length  clothing  the  whole  crown  in  scarlet,  which  is  beautifully  contrasts 
with  the  dark-green,  glossy,  sessile  foliage. 

The  Euphorbia  Rochii  is  peculiar  to  the  Island  of  Oahu,  and  is  only  four 
on  the  windward  side,  in  the  mountains  of  Punaluu  above  Kaltuwaa  vHlley,  ■ 
an  elevation  of  2000  feet  or  more.     On  the  summit  ridge  it  grows  to  a  shrn 
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Etiphorbiaceae-Anacardiaceae. 

while  in  the  shaded  ravines  it  becomes  a  tree  15  to  18  feet  in  height.  It  asso- 
ciates with  Pittosporum  glomeratum,  Stt-aussia  sp,,  Psychortia  hexandra,  Ptero- 
tropia  gymnocarpa,  Cyrtandra,  many  Lobelias  and  other  plants  peculiar  to  the 
rain  forest,  of  which  this  tree  is  also  typical. 

A  N  AC  ARDI  ACE:AE. 

This  family,  which  consists  of  58  genera  with  over  420  species,  reaches  its  best 
development  in  the  tropical  regions  of  the  old  and  new  world,  but  mainly  in  the 
Malayan  Archipelago.  Only  a  few  genera  occur  in  the  extra  tropical  regions  of 
the  northern  and  southern  hemispheres,  as  in  the  Mediterranean,  and  Manchu- 
rian-Japanese  regions,  in  the  forests  of  North  America,  and  in  the  Andes  region 
of  South  America, 

Among  the  most  useful  members  of  this  family  are  the  Mango  {Mangifera 
indica),  Wi  {Spondias  dulcis),  Cacheu-nut  {Anacardium  occidentale)  and  many 
others. 

RHUS  L. 

Flowers  polygamous,  calyx  5-lohed.  Petals  longer  than  the  calyx,  both  imliricate. 
Sta,nieQs  ingertett  below  a  broad  discus,  with  subulate  filaments,  and  ovate  antbers,  in  the 
female  flowers  often  amall.  Ovary  ovate  or  subgloboae,  with  a  single  ovule  suspended 
from  an  erect  funis;  styles  terminal  3,  free  or  somewhat  united,  with  truncate  or  capitate 
stigmas.  Dnipe  globose  or  oontpreBsed,  with  thin  glabrous  or  tomentose  exocarp.  Seeds 
ovate  or  reuiform  with  thin  testa. — Shrubs  or  trees  with  alternate,  simple,  trifoliate  or 
pinnate  leaves,  and  usually  small  flowers  arranged  in  compound  panicles. 

The  genus  Rhus  has  the  largest  number  of  species  of  any  genus  of  the  above 
family.  It  consists  of  over  120  species  and  subspecies,  and  is  distributed  over 
the  tropics,  subtropics  and  temperate  zones,  but  chiefly  in  South  Africa.  Sev- 
eral species  are  found  in  the  Viti  (Fiji)  and  Society  Islands. 

The  Hawaiian  variety  of  K.  semialata  differs  from  the  species  in  having  the 
rhiichis  of  the  leaf  not  winged. 

li.  semialata  extends  from  the  Himalaya  Mts.  through  China  to  Japan. 

The  Japanese  Sumach  (E.  vernix)  has  been  introduced  into  the  islands  here. 

Some  species  of  Ehus  are  poisonons  to  the  touch,  others  are  employed  for  tan- 
ning and  dyeing  purposes. 

The  Tahitian  name  of  B.  Taitcnsis,  peculiar  to  the  South  Sea  Islands  (Samoa, 
Viti,  and  Tongan  Islands)  is  "Waiwai,"  in  Samoa  "Tavai." 

Ehus  semialata  Murr,  var.  sandwicensis  Engl. 

Neneleau  or  Neleaii. 

EHUS  SEMIALATA  Murr.  var.  SANDWICENSIS  Engl,  in  DC.  Monogr.  IV.  (1883)  380;— 
Ilbd.  FI.  Haw.  Isi.  (188S)  89;— Del  Cast.  III.  Fl.  Ins.  M'ar.  Pae.  VI.  <I890)  145;— 
Engler  in  Engl,  et  Prantl  Pflzfam.  III.  5  (1896)  168.— E.  semialata  Murr.,  Mann 
Prop.  Am.  Acad.  VII.  (1867)  163,  et  Fl.  Haw.  Isl.  (18fi7)  177.— Rhus  sandwicenaiH 
Gray  Rot.  U,  S.  E.  E.  (18.i4)  369. —  Toxicodendron  semlalatum  (Miirr.)  O.  Ktze  Kev. 
Gen.  PI.  I,  (1891)  l,'i4. 
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Branches  feniginous  at  the  ends;  leaves  impari-liinnate,  v.-ith  2  to  U  pairs  of  leaflets, 
the  racliis  10  to  3U  tm  long,  terete,  not  margined,  petiolate  in  the  lower  third  or  fourth; 
leaflets  oval  or  oblong,  more  or  less  acnte  or  acuminate,  5  to  15  cm  long  and  2.5  to  8  em 
wide,  almost  sessile,  feather  veined,  downy  underneath,  subglabrous  above;  panicle  ter- 
minal, very  large  and  compound,  very  dense,  30  em  long,  many  flowered,  flowers  small 
yellowish,  calyx  1  mm,  deeply  5-cle£t,  toraentose;  petals  5,  2  mm,  obovate,  glabrous  or 
ciliate;  anthers  5,  ovoid,  obtuse,  on  very  short  filaments,  styles  2  to  3,  short,  with  capi- 
tate stigmas;  fruit  3  to  4  mm,  ovoid,  somewhat  flattened,  tomentose. 

The  Neneleau,  or  Hawaiian  Sumach,  is  a  small  tree  of  15  to  25  feet  in  height. 
It  sometimes  sends  up  numerous  shoots  from  the  roots  and  thus  forms  dense 
clumps  of  great  extent.  The  trunk  is  seldom  a  foot  in  diameter  and  is  vested  in 
a  smooth  bark ;  the  leaves  are  pinnate,  of  a  bright  green  with  red  veins  and  peti- 
oles, and  when  it  is  in  flower  is  quite  an  attractive  looking  tree.  The  flowering 
panicle  is  terminal  rusty  tomentose,  and  very  dense.  The  flowers  are  very  small 
and  pale  yellow.  The  Neneleaii  is  strictly  of  the  lowland  and  lower  forest  zone 
between  600  to  2000  feet  elevation,  and  may  be,found  in  more  or  less  isolated  clus- 
ters. On  Kauai  it  grows  above  Makaweli  together  with  the  Kukui  {Aleurites 
moluccmia),  Sapindus  oahueiisis,  Pisonia,  etc.,  while  on  Hawaii  it  is  most  com- 
mon all  along  the  road  back  of  Hilo.  It  is  also  found  in  Kona  and  hack  of  the 
Waimea  village.  On  Maui  it  grows  on  the  windward  (Kailna)  and  leeward 
slopes  of  Haleakala  (at  Auahi),  together  with  the  PitJtala  {i'andanus  odoratissi- 
mus),  and  it  is  not  uncommon  in  Nnuanu  Valley,  on  Oahu. 

The  wood  of  the  Neneleau  is  soft  and  very  light,  of  a  yellowish  gray  color,  and 
has  a  rather  coarse  grain  with  darker  streaks.  It,  however,  is  tough  and  is 
largely  used  for  ox  plows  by  the  ranchers. 

In  North  Kona  above  Kailua,  Hawaii,  there  is  a  large  grove  of  Neneleau, 
though  now  almost  dead,  due  to  a  fungus  pest  which  has  also  made  its  appear- 
ance in  Hilo. 

The  species  of  which  this  Hawaiian  tree  is  a  variety  is  a  small  tree  whose 
habitat  is  in  the  outer  Himalaya  Mts.,  from  the  Indus  to  Assam,  growing  at  an 
elevation  of  6000  feet,  and  on  the  Khasia  Mts.  at  altitudes  between  3000  and 
5000  feet.  The  fruit  is  used  by  the  hill  tribes  of  the  Himalaya  as  a  remedy  for 
colic.  From  the  pulp  which  surrounds  the  drupes,  the  omlti,  a  vegetable  wax, 
is  prepared  by  the  Nepalese,  which  is  similar  to  the  Japanese  wax  of  com- 
merce.    The  Neneleau,  however,  is  peculiar  to  Hawaii. 

AQUirOLIACEAE. 

Of  the  family  Aquifoliaceae  only  about  176  species  are  known,  of  which  more 
than  170  belong  to  the  genus  Ilex.  The  remaining  species  belong  to  3  genera. 
The  center  of  distribution  of  Ilex  is  in  the  central  and  southern  part  of  America, 
with  nearly  half  as  many  species  in  Asia  and  a  few  in  the  Pacific  Isles.  One 
genus  (Nemopanthes)  is  North  American,  while  the  genus  PhelHne  and  others 
belong  to  the  Australian  floral  region. 
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ILEX   L. 
Flowers  through  abortion  dioecious.  4  to  many  lobed,  usually  isomerous,  calyx 
rarely  oligomerous,  and  ovary  plfiiomerous. 

Subgenus  BTBONIA  (Endl.)  Loes. 
Infioreacenee  single  or  in  the  leaf  axils  or  single  lateral  at  tlie  base  oi  j-oung  shoots, 
usually  Jong  peduncled,  one  or  several  times  diehotonious  or  trieliotonious,  eyinose  of  ir- 
regularly forked,  rarely  nnibellately  contracted.  Flowers  iso'ueroua,  or  ofteiier  at  least 
the  female  flowers  heteromerous.  Petals  oecasioDally  shorter  than  the  ovary.  Staiuiiiodin 
of  the  female  flower  often  without  anthers,  resembling  entirely  the  petals.  Ovnry  5,  or 
more  often  6,  to  many  celled,  occasionally  22  celled.  Ovules  single  in  each  cell.  Trees 
with  chartaceous  or  mostly  thick  coriaceous,  entire,  or  rarely  serrulate  leaves. 

The  genus  Byronia,  established  hy  Endlicher,  was  reduced  by  Loesener  to  a 
subgenus  under  the  genus  Ilex,  which  was  again  divided  into  two  classes,  A.  Eu- 
hyronia,  into  which  falls  the  Hawaiian  representative,  now  Ilex  sandwicensis 
(Endl.)  Loes.,  and  B.  Micrococca  Loes.  with  a  single  species  found  in  Japan, 
Ilex  sandwicensis  (Endl.)  Loes. 
Kawau,  or  Aiea  on  Kauai. 
(Plate  102.) 
ILEX   SANDWICENSIS   (Endl.)   Loes.  in   Engler   et  PrantI  Pfl^fam.   Nachtr.  I.  7   21M.i— 
Ilex  ?  anomala  Hook  ct  Am.  Bot.  Beech.  (1832)  111  t.  ilo. — Byronia  sandwicensis 
Kiidl.  iu  Ann.  Wien.  Mus.  I.  (1836)   184,— et  Pi.  Suds.  (1836)  no.  1577;— A.  Gray 
Bot.  U.  8.  E.  E.  (1854)   296.  pi.  26;— H.  Mann  Proe.  Am.  Acad.  VII.  (18G7)   ICl, 
et   Fl.   Haw.   Isl.    Esses    Inst.   V.    (1887)    171;— Wawra   in   Flora    (1873)    170;— 
Hbd.  Fl.  Haw.  Isl.  (1888)   78;— Del  Oast.  111.  Fl.  Ins.  Mar.  Pac.  TX.  (1890)  138;— 
Erigbam  Ka  Hana  Kapa   (1911)   178,  fig  lOS.— Byronia  anomala  Heller  PI.  Haw. 
Isl.  (1897)  847,  et  B.  sandwicensis  Endl.  Heller  1.  c.  p.  848. 
Leaves  elliptieo- oblong  or  obovate  to  ovate,  5  to  12  cm  long,  2  to  C  ein  wide,  on  petioles 
of  5  to  £5  mm,  obtuse,  narrowing  toward  the  base,  entire  or  rarely  serrulate,  coriaceous, 
dark  green  above,  lighter  underneath,  glossy  above,  with  impressed  nerves;  flowers  numer- 
ous in  cymose  panicles  of  5  to  10  em  in  length,  the  naked  compressed  two  edged  peduncle 
2.5   to  5   cm,  pedicels  6  mm.  bibracteolate   below  the   middle,   the  bractlets   2   to   3   mm; 
calyx  4-1obed,  the  lobes  rounded,  corolla  rotate  white,  deeply  6  to  10  cleft,  female  flowers 
with  stamiuodia  often  without  anthers,  as  many  as  the  lobes  of  the  corolla  and  alternate 
with  them;  ovary  closely  sessile  in  the  calyx,  globular,  12  to  18  celled;  in  sterile  flowers 
smaller  and  imperfect;  stigma  sessile,  broad,  radiate  with  13  to  18  lines,  persistent,  ovules 
single  in  each   cell,   stamens  half   the   length   of  the   corolla,   filaments  flattened,   anthers 
didymons,  drupe  spherical,  smooth,  12  to  18  grooved  when  mature  or  dry,  black,  dull,  with 
purplish  fruit  flesh,  containing  2  to  18  separable  pyrenae. 

The  writer  has  abundant  material  of  this  species  from  various  localities  all 
over  the  group,  and  after  comparing  the  many  specimens  he  comes  to  the  conclu- 
sion that,  as  so  many  of  our  Hawaiian  trees  are  polymorphous  or  variable,  the 
Kawau  or  Aiea  proves  to  be  no  exception.  Ilillebrand  in  his  Flora  of  the  Ha- 
waiian Islands  fails  to  mention  that  the  flowers  are  often  sterile  and  that  the 
anthers  are  often  wanting  in  fertile  flowers. 

It  is  a  handsome  tree  reaching  a  height  of  20  to  40  feet,  ivith  a  trunk  of  often 
one  foot  in  diameter.  It  is,  however,  occasionally  a  shrub  with  stiff  ascending 
branches  and  leaves  crowded  at  the  ends  of  the  latter.  Such  shrubs  can  be  found 
near  Kilauea  Volcano  on  Hawaii,  elevation  4000  feet,  among  the  sub-xerophytic 
vegetation,  or  in  open  swampy  countr.v.  It  is  one  of  the  most  common  forest  trees 
on  all  the  islands  and  is  more  or  less  confined  to  the  rain  fori=sts.  though  occa- 
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Aquifoliaceae-Celastraceae. 

sinnaily  met  with  in  the  drier  districts.  It  can  be  found  usually  in  company 
with  Ferrottetia  sandwicensis  (Olomea),  Cheirodendivn,  Oaiidichatidii  {Olapa), 
Stranssia,  Bobea,  Elaeocarpus  iifidus  {Kalia},  and  others  peculiar  to  that  zone. 
The  tree  is  seldom  tarnished  by  insects  or  blight,  and  the  dark  glossy  leaves  make 
the  tree  a  conspicuous  object  in  the  forest,  and  more  so  when  it  is  in  full  bloom, 
exhibiting  its  cymes  of  white  flowers  in  the  upper  axils,  and  abundiiut  small  black 
fruits  below  the  leaves,  along  the  stem. 

The  leaves  vary  tremendously  in  size,  shape  and  texture,  and  so  does  the  in- 
florescence, which  is  sometimes  very  shortly  peduneled  and  appears  to  be  ter- 
minal. A  form  with  very  small  leaves  is  not  uncommon  on  Kauai,  while  the 
biggest  fruited  specimens  the  writer  collected  on  the  slopes  of  Mt.  Ilualalai,  in 
North  Kona,  Hawaii. 

The  wood  of  the  tree  is  whitish  and  rather  soft.  It  has  been  emploi-ed  for 
saddlo-trees  by  ihc-,  Ilawaiians  of  today. 

CELASTRACEAE. 

With  the  exception  of  the  Arctic  Zone,  the  Celastraeeae  are  to  be  found  in  all 
floral  regions,  but  especially  in  southern  and  tropical  Africa,  including  Madagas- 
car; also  in  tropical  and  subtropical  Asia,  in  China,  and  Japan, 

The  genus  Perrottetia,  which  occurs  in  the  Indo-Malayan  region,  is  also  to  be 
found  in  tropical  America,  with  one  species  in  the  Hawaiian  Islands.  The  family 
consists  of  'S8  genera  with  numerous  species. 

PERROTTETIA  II.  B.  K. 

FtoweiB  hermaphrodite  or  tiuisexual;  ealyx  broad,  flat  cupsbaped  to  obconieal;  lobes 
triangular  5,  short,  erect,  open  or  imbricate  in  the  bud.  Petals  5,  erect,  Btmiiar  to  the 
sepals,  occasionally  ciliate,  valvate  in  the  bud.  Disc  flat,  cup  or  ring-shaped,  entire,  or 
minutely  wavy,  or  undulate.  Stamens  5,  inserted  in  the  margin  of  the  disc;  in  the  male 
flowers  longer  than  the  getals,  in  the  female  flowers  very  short,  sterile,  filaments  flliform. 
or  subulafe,  anthers  broad  round  or  oval,  versatile;  ovary  ovate,  or  lageniform,  free  from 
the  disc,  mostly  2  celled  or  oftener  apparently.  4'celled  at  the  base.  Ovules  2  in  each  cell. 
Style  short,  stigma  3  or  3  to  4  parted,  J  to  2  erect  ovules  in  each  eell.  Fruit  a  thick  fleshy 
globose  berry  with  persistent  calyx,  corolla,  disc  and  stamens,  2  to  4  celled,  cells  I  to  2 
seeded.  Seeds  round  with  thin  fleshy  albumen. — Unarmed  trees  or  shrubs  with  alternate, 
thin  coriaceous  serrate  leaves;  stipules  triangular,  small  and  deciduous.  Inflorescence 
single  in  the  leaf-axils,  paniculate  or  cymosely  branched.      Flowers  small. 

Perrottetia  sandwicensis  A,  Gray. 
Olomea,  or   Waimea  on   Maui. 


PERROTTETIA  SANDWICENSIS  A.  Gray  Bot.  U.   S.   E.  E.   <18.'»4'i   291,  y>l.  24;— Mann, 

Proc.   Am.   Ac.   VII   <186T}   161,   et   Fl.   Haw.   Isl.    (1867)    172;— Wawra   in   Flora 

{1873}   141;— Hbd.  Fl.  Haw.  Isl.  (1888)   79;— Del  Cast  III.  Fl.  Ins.  Mar.  Pac.  VI. 

(1R90)    139;— Loes.   in    Engl,   et   Prantl    Pflzfam.   III.   5.    (1896)    220,   et   Naehtr. 

I.   (1897)   224,— Heller  PL  Haw.  Isl.   (1897)  848. 

Leaves  alternate,  ovate   oblong,   somewhat   acuminate,  either   obtuse  or  acute   at  the 

base,  serrate,  rather  charta'ccous,  pinnately  veined,  shining  above,  pale  underneath,  veins 

and   nerves   as   well   as  petioles  red,   the  latter   12   to   2r,   mm   in   length;   stiiiules   minute, 
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Celastraceae-Sapindaceae. 

caducous;  flowers  siiia]l,  polyganio-dioecious,  greeiiiali,  pedicellate, 
pound  pauiclea  from  the  axils  of  the  lea^'es,  peduiii-le  iiiiberii]ent  or  toinentose,  branching 
divaricately;  sepals  5,  ovate  lanceolate;  petals  5,  triangular  ovate,  acute;  stamens  5, 
alternate  with  the  petals;  anthers  2-pe)lea;  ovary  ovoid,  in  the  male  floners  abortive 
and  sterile;  ovules  2  in  each  eel!;  fruit  bright  red,  globose,  aligbtly  depressed,  about  fi  nun 
when  mature;  seeds  iiiarhed  with  minute  transverse  wavy  line?. 

A  tall  shrub  or  tree  10  to  18  feet  or  more  in  height,  nearly  glabrous.  The 
branches  are  short  and  stiff,  but  when  g^o^^'inJ,'  at  higher  elevation  become  long 
and  more  or  less  drooping. 

During  the  month  of  October  ami  November,  when  the  tree  is  in  full  fruit,  it 
is  not  unattractive.  The  bright  reel  berries  gracefully  droop  on  densely  clustered 
panicles  from  every  branch.  The  OlomEa  inhabits  both  the  dry  and  the  wet 
forests  on  all  the  islands,  ranging  from  1000  feet  to  6000  feet  elevation. 

It  is  most  common  on  Rlaui,  in  Koolau,  the-northern  gap  or  oiitlet  of  Ilaleakala 
crater,  where  the  tree  forms  a  forest  to  the  exclusion  of  nearly  everything  else 
at  an  elevation  of  6000  feet.  The  undergrowth  in  this  Olomea  jungle  consists  of 
the  native  Begonia,  Akaakaawa,  which  stands  10  feet  high.  It  is  not  uncommon 
near  Kilauea  Volcano,  Hawaii,  in  the  dry  forest  4000  feet  above  sea  lev«l,  whilr, 
it  is  a  common  feature  especially  in  the  rain  forests  on  all  the  islands. 

The  wood  of  the  Olomea  is  of  medium  strength,  of  a  golden  brown  color  with 
reddish  tint,  and  was  used  by  the  natives  for  producing  fire  by  friction.  Two 
sticks  called  Aunaki  were  used,  the  tipper  of  Olomea  wood  and  the  lower  of  the 
much  softer  Hmi.  In  the  Hawaiian  mythologj'  their  origin  is  explained  thus: 
Dtiring  the  first  appearance  of  the  sun  which  caused  the  separation  of  the 
heavens,  Lailai  (goddess)  is  taken  up  to  him  ornamented  with  the  dress  of  the 
dawn,  while  he  encloses  the  fire  on  earth  in  the  rubbing  sticks  called  AunaM. 

SAPINDACEAE. 

The  family  Sapindaceae,  which  is  almost  purely  tropical,  consists  of  not  less 
than  118  genera  with  over  one  thousand  species,  nearly  one-third  of  which  (be- 
longing to  five  genera  of  the  tribe  PauUinieae)  are  climbing  or  twining  plants 
peculiar  to  America.  The  only  exception  is  Cardioapermum,  which  is  found  in 
all  tropical  countries,  besides  one  other  climbing  species,  PauUinut  pinnata, 
occurrinir  in  Africa.  The  remaining  genera,  consisting  either  of  shrubs  or  trees, 
are  distributed  over  Asia,  Africa,  Australia,  and  Oeeanea. 

In  the  Hawaiian  Islands  only  four  genera  are  represented,  throe  of  which 
have  arborescent  species. 

KEY  TO  THK  fiENERA. 

Tetiils  present; 

Sepals  and  petals  5;  fruit  1-3  coci-i,  leuves  simple  or  abruptly  pinnatP.  .  ,  .       Sapindus 

Petals  wanting: 

Sepals  5;  fruit  of  one  or  two  cocpi Alectryoii 

Sepals   2-5;    fruit   a   winged   caiisule Dodonaea 
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Sapindaceae. 
SAPINDUS  L. 

Sepala  5,  round,  or  ovate,  concave,  either  small,  glalsroue  and  petaloid,  or  larger,  and 
denBely  villous  outside,  the  two  outer  smaller.  Petals  usually  5  densely  tomentose  outsidej 
each  with  a  scale  at  the  base.  Disc  annular,  rarely  incom]jlete;  stamens  S  (10)  free,  gener- 
ally hairy.  Fruit  of  3  to  1  cocci,  indehiseent,  with  eoriaceoiif  exocnrp,  inesoearp  fleshy 
containing  saponine,  patainen  eliartaceous.  Seeds  globose  or  elliptical,  with  a  hard  bony 
testa.  Embryo  oily.  Large  or  medium  siaed  trees  with  numerous  leaflets  nnd  occasionally 
winged  rhachis,  one  Hawaiian  species  only  with  simple  leaves.  Flowers  in  terminal  and 
axillary  panicles. 

A  genus  of  eleven  species,  mainly  medium-sized  or  large  trees,  occuring  in 
tropical  and  sub-tropical  countries,  with  the  exception  of  Africa  and  New  Hol- 
land. All  species  of  Sapindns  have  leaves  consisting  of  many  leaflets,  with  the 
exception  of  one  species  occurring  in  these  islands,  which  has  simple  and  entire 
leaves. 

Sapiiidus  Saponaria,  described  by  Linnaeus,  is  found  in  America  in  many 
forms,  which  have  been  mistaken  for  different  species. 

The  genus  is  represented  in  these  islands  by  two  species,  while  one  other 
occurs  in  the  Viti  (Fiji)  Islands,  The  species  of  Sapindns  found  in  Tahiti,  the 
Marquesas,  and  Easter  Island,  is  identified  by  some  botanists  with  the  already 
mentioned  S.  Saponaria  L. 

KKV  TO  THE   SPECIKS. 


Sapindus  saponaria  L. 

A'e  and  Mai'clc. 
(Plates  104,  105,  106.) 

SAPINDUS   SAPONARIA   L.   Spec.   pi.   ed.   1    (3753)    367;— Forat.   Trodr.    (17Sfi)    178;— 
J)(i,  I'rodr.  \.  (1M24)  W7;— Endl.  Fl.  Suds.  (1836)  No.  t.534;— Seem.  PI.  Vit.  (]8fi6) 
47;— J)el  {.'ast.  111.  Fl.  liis.  Mar.  Pacif.  VI.  (1890)  ]43,  et  Fl.  I'olyn.  Franc.  (1893) 
3.j;— Radlli.  in  Engl,  et  Praiitl  Pflzfam.  TIL  !).  (18%)  31.3,  fig.  Hi4.— S.  mlcrocarpa 
Jardin   Hist.   Nat.   lies   Marquises    (1858)    2.'i.— S.   Xhorstouii   Kock   Bull.   Hawaii 
Board  Agric.  and  For.  I.  (]9n)  6,  fig.  2,  pi.  3. 
A  deLidnous  tree;  leaves  alternate;  leaflets  opposite  or  slightly  alternate,  the  rhacliis 
slightly   niarginate  or  winged  In  young  leaves;  leaflets  siibaessile  in  4  to  C  pairs,  chartace- 
ouB,  elliptical  oblong,  slightly  falcate,  (!  to   12  cm   long,  2  to  3.S  cm  wide,  acuminate, 
rounded  at   the  base,  glabrous  above,  tomeutose  underneath;   the  pubeseent  panicles  ter- 
minal, about  12  cm  long;  fldwer-huds  greeu,  strongly  pubescent;  fruits  consisting  of  1  to  2 
globose   eo<ei,   17  to  20  inm  in  diam.   which   are   connate,  or  when  single   bear   the  rudi- 
ments   of   two    abortive    ones;    pericarp    coriaceous,    endocarp    pergameneous,    pale,    seeds 
globose,  dark  reddish  brown  or  black,  10  to  12  mm  in  diam.  with  a  long  testa  bearing  no 
-tufts  of  hair  at  the  base  (in  the  Hawaiian  specimens). 

The  A'e  or  Manele  is  a  very  beautiful  tree,  attaining  a  height  of  almut  80 
feet,  when  growing  in  the  middle  forest  zone  at  an  elevation  of  4000  feet. 

The  bark  on  young  trees  is  of  a  light-brown  color  and  smooth,  and  falls  off 
in  large  scales  from  mature  trees,  exposing  the  smooth  inner  layers. 

The  leaves  are  abruptly  pinnate,  light-green,  and  have  a  winged  rhachis 
when  young.  The  small  flowers  are  on  terminal  panicles  and  of  a  yellowish 
*olor.     The  berries  are  round,  and  two  or  three  may  he  found  attached  to  each 
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other  with  a  pareliiiient-like  coviiriiitr,  but  are  usually  single  with  two  ahortive 
ones  at  the  base;  the  seed  is  round,  brownish-black,  and  hard.  The  tree  loses  its 
leaves  in  the  winter  months;  but  as  the  young  leaves  come  out  before  all  the  old 
ones  drop,  it  is  hardly  bare  for  any  length  of  time.  Owing  to  the  ravages  of  a 
caterpillar  which  feeds  on  the  flowers,  making  the  whole  inflorescence  wilt  be- 
fore expansion,  very  few  trees,  indeed,  bear  fruits. 

S.  Saponaria  L.  is  the  second  species  of  the  genus  Sapindus  found  in  these 
islands.  It  is  called  A'e  on  Mauna  Loa,  while  on  Hualalai  it  is  known  as  Ma- 
itcle.    The  wood  is  whitish  and  is  of  medium  strength. 

After  reexamination  of  extensive  material  of  this  plant,  the  writer  came  to 
the  mature  conclusion  that  the  Hawaiian  A^e  or  Manvlv  is  identical  with  the 
American  Sapindus  sapoiiaria  L.  The  tree, was  first  found  by  the  writer  on  the 
Island  of  Hawaii  on  the  lava  fields  of  Puuwaawaa,  in  North  Kona,  in  the  year 
1909.  Mr.  L.  A.  Thurston  called  the  writer's  attention  to  some  very  large  trees 
near  the  Kilauea  Volcano,  in  the  Kipuka  Pnauhi,  and  on  visiting  this  moat  in- 
teresting district  the  writer  found  the  trees  identical  with  those  from  Funwaa- 
waa,  the  only  difference  being  in  the  size  of  trunk  (5  to  6  feet)  and  height  of 
tree  (80  feet),  while  in  the  latter  locality  the  tree  is  rather  small.  After  exam- 
ining the  material  and  comparing  it  with  specimens  of  the  introduced  Sapiiidiiti 
saponaria  L.,  growing  about  town,  the  writer  came  to  the  conclusion  that  the 
Hawaii  plant  was  new  to  science.  It  certainly  differed  materially  from  the 
trees  growing  at  Honolulu. 

The  writer  after  careful  examination  (unfortunately  after  the  publication  of 
the  name  Sapindus  Tliurstotiii)  came  to  the  conclusion  that  thi«e  dilferenc(« 
were  not  specific  and  that  the  tree  is  identical  with  the  American  Sapindus 
saponaria  L.,  and  as  such  it  is  here  published.  The  tree  had,  however,  never 
been  recorded  growing  in  its  native  state  on  Hawaii,  save  by  J.  Remy  (No.  566 
bis),  who  collected  on  these  islands  in  the  early  days,  and  is  only  cited  in  the  pub- 
lication by  Drake  del  Castillo. 

It  is  desired  to  state  that  the  trees  of  Saptiidus  saponaria  Tj.  from  Hawaii  for- 
ests reach  a  larger  size  than  was  ever  recorded  of  that  species  in  other  parts  of 
the  world.  The  diameter  of  some  of  the  trees  measures  six  feet  and  is  also  but- 
tressed, as  can  be  seen  in  the  accompanying  illustration.  The  bark  of  old  trees 
comes  off  in  huge  thick  scales,  excusing  tho  sjiioolh  inner  layers.  The  Hawaiian 
trees  are  also  deciduous. 

Sapindus  Oahuensis  lll^d. 
Auhi    iind  Kaiilit  on  Oahu.   Loiiotura  on   Kauai. 

SAPINDUS  OAHUENSIS  IIM.  in  Ka.illiofoi'.  Bprii.-]ite  d.  K.  liayor.  A<'ivil.  (1878)   401,-^ct 

Fl.  Itaw.  IhI.  (IS8«)   HH;— Railik.  iti   Kji^I.  et  I'raiitl  J'finfiun,  ,111.  .1.   (IHSG)  31(i.— 

Oelaatrina?  Wnwra  in  Flora  C18"3)  141. 

A   glabrous   tree,   witli   wliitiaU   bark   covered    with   leotieels.   the   woofl   paie;    leaves 

ovate.  111  to  i;n  cm  long,  'i  to  I'l  cm  wide,  on  ]ietio]HH  of  2.5  to  7  cm,  ai^iiminnto,  ronndcil  or 

truncate  at  the  base,  but  slicjbtly  ilccnrrent,  quite  entire,  thicli  iliartiiecovis.  [lale  f-labro^ia; 
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j.uuiLle-  tiiLnto->e  nith  i  fiiJiois  pil-eaien  e  either  =e\eril  in  tlie  ixils  ot  tie  uppennost 
lea\es  in  I  tlieii  >  to  HI  im  long  or  single,  terniiml  qiid  30  to  12  cm  long, 
with  the  lowest  bracts  foliaceouH,  the  bramhet  alternate  and  patent  the  pedi- 
cels 2  mm,  mmutelv  bncteolate  al  out  the  middle  sepils  uneq  i  il  orbicular, 
3  mm,  tomentoae  slightly  connate  at  tile  base,  petila  5,  little  longer  equal, 
pubescent  and  filiate,  stamens  8  inserted  on  the  thick  margin  of  a  pentagonal  glabrous 
disc  2  mm,  oiarv  glabrous  3  to  2  lobed  stigma  Hubsesmle  lobts  broad,  roundel;  coeei 
either  2  connate  or  ottetier  a  single  one  with  the  rudiment*  of  1  or  2  abortive  one? 
at  the  base,  the  single  coccus  obo\oid,  30  to  20  mm  pericarp  leathery  shining  endocarp 
J  ergameneous  pale  Mllona  in  the  immature  state  seed  obovoid,  20  to  12  inm  tests  black, 
osseous,  rugose  with  a  broad  truncate  rather  earuneulate  base  embryo  cur\ed  cotyledons 
accumbent  to  the  short  tajermg  radicle  Hillebrind  b  lar  ^  differs  from  the  species  in 
its  leases  which  are  narrowing  at  the  base  and  are  shorter  petioled,  the  flowering  panicle 
IS  also  denser  inj  not  open  as  in  the  siecies 

This  tree,  which  reaches  a  height  of  20  to  30  feet,  is  endemic  to  the  Hawaiian 
Islands,  and  is  found  on  Oahti  and  Kauai.  It  develops  a  rather  short  trunk  of 
about  eight  inches  in  diameter,  and  is  vested  in  a  whitish  bark  which  is  covered 
with  lentieels.  While  all  other  known  spseies  of  Sapindus  have  pinnate  leaves, 
the  Aiilu  or  Lonomea  is  a  remarkable  exception,  in  bavins  single,  oblong,  entire 
leaves,  which  never  show  any  indication  of  division. 

The  small,  yellow  flowers  are  arranged  in  long,  terminal  panicles,  which 
are  covered  with  a  rusty-brown  down. 

It  is  distinctly  a  tree  of  the  lower  forest  zone,  and  inhabits  the  leeward  sides 
of  the  Islands  of  Oahu  and  Kauai.  On  the  former  island  it  is  found  in  the 
valleys  of  Makaha  and  Makaleha  of  the  Kaala  range,  while  a  variety  of  it  grows 
in  the  valley  of  Niu.  On  the  latter  island  it  is  scattered  on  the  lower  levels  at 
an  elevation  of  1000  feet  back  of  Makaweli  and  Waimea,  together  with  the 
Aleurites  moluccana  (Kitkui),  Ochrosia  sandwice^isis,  Straussia,  etc. 

The  wood  of  the  Aulu  is  whitish  and  of  no  value.  On  Kauai  the  seeds  were 
used  as  a  cathartic  by  the  natives.    A  dose  consisted  of  7  to  8  seeds. 

The  variety  occurs  in  Nui  Valley,  on  Oahu,  but  all  the  trees  found  in  Nui  by 
the  writer  were  attacked  very  badly  by  a  moth  (Bhyiocoppha  sp.l),  which  gave 
the  trees  an  ungainly  appearance;  in  fact,  most  of  them  were  devoid  of  leaves. 

ALECTRYON   Gartn. 
{Mahofi  Ilillebr.) 

Flowers  regular,  caljx  short,  cup-shaped,  4  to  5  toothed,  vnlvate  or  so'Hewliat  imbri- 
cate. Petals  4  to  5,  with  2  scales,  or  wanting.  Discus  complete.  Stamens  S  to  10. 
Ovary  2  to  3  celled,  and  usually  of  2  to  3  eoeci,  style  with  a  short  2  to  3  lobed  stigma, 
rarely  undivided;  cell  one  ovnled,  Pniit  of  2  or  3  or,  through  abortion,  of  one  cocens.  Coed 
large  globose  or  ovate,  often  of  the  size  of  a  pea,  occasionally  keeled,  coriaceous  or 
cortieo-crustaeeous,  opening  in  an  irregular  fissure.  Seeds  nearly  globose  or  eoinpressed, 
with  shining  brown,  smooth  testa,  arilate.  Trees  with  abruptly  pinnate  leaves  consisting 
of  1  to  5  pairs  of  leaflets,  entire,  or  serrate,  papillose  on  the  nnderside  in  a  few  species. 
Flowers  small,  in  thyrses  or  less  branched  panicles. 

The  genus  Aleetryon  consists  of  16  species,  which  are  all  arborescent  and  are 
distributed  over  the  Malayan,  Papuan  and  Pacific  islands,  represented  by  the 
species  of  Nephelium  in  the  two  latter  groups. 

The  type  of  the  genus  is  the  Titaki  of  \ew  Zealand,  .1.  cncUm,  which,  like 
our  Hawaiian  specie,  the  Malwa  tree,  has  edible  fruits. 
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Alectryon  macrococcus  Radlk. 

Malioc. 

(I'lates  107  and  108.) 

ALECTKYON  MACROCOCCUS  Ka.llk.  in  Sitzl)er.  k.  Eavpr.  A.'A.l.  XX   (ISHII)   •2r,r,,  et  lu 

Engl   ct   J'rantl  I'flzfai.i.  IIJ.   5.    (J89.))   333,  et  iii   Bull.   Hawaii   Bd.   Ajjrie.  and 

Forest.  I.   (J9]I)   1;— Koek  Bop.  Hawaii  Board  Agrie.  anil  For.   (1910)   81,  pi.  19. 

et  Bull.  Bd.  Agric.  and  For.  1   (1911)   2.  p].  1.  in  part.— Malioe  gen.  uo\.1  Hbd. 

Fl.  Haw.   Is!.    (U8M)   K(i.— Dodonaea.  sp.   Del   Castill.   HI.   Fl.   Ins.   Mar.   Pae.   VI. 

(ISBd)   114  in  obs.  ad.  T»od.  viae. — Vulgo  Malioe  in  Molokni  et  Mani  (quo  nomine 

in   Niiov-Zealandia   ilelicvtns   ramiflorua   Forst.   salntatiir   t.   Kirk,   in   Forest   PI. 

N.-Zeal,  18«9.  3.). 

Medinm  sized  tree;  liranehes  terete,  glabroiiB,  yonng  l>rane!iea  striate,  with  new  leaves 

covered  with  an  apprcssed  yellowish.  silXy  toinentiini ,  leaies  with  a  to  5  pair  of  leaflets; 

the  latter  large,  ojiposite,  elliptical  or  aiibovHte,  obtnse  at  Ijotli  ends,  or  with  an  acuminate 

apex,  petioled,  entire  undulate,   eoriaceoiis  to  ehartaceoua,  10  to   IH  cm  long,  4  to   10  cm 

wide,   the   lateral   nerves   oblique;    shining   above',   densely   tomentose   iinilerneath    with    a 

yellowish  browtt  touientnm;  panicles  axillary;  female  flowers  small,  on  peilicels  of  2  mm, 

calyx  5  lobed.   the   lobes  2  mm,   subacute,  persistent  with  the  yoimg  fmits;   petala   none, 

rudiinentarj';   stamens  6-S,  in  sinnsea  within  the   pubescent  discns-margin,  fllnnients  very 

short,   hirinte;    anthers    red,   1    mm    long,   subdidymous    at   the   base;    ovary    compressed, 

densely  hirante,  1  to  2  celled;  style  short,  almost  arched,  with  a  bifid  stigma;  male  flowers 

unknown;   fruits   of    1    to   2   cocci;    yonng   fruits   covered   ilensely   with   yellowish -golden 

setnlose  hair,  crowned  by  the  remnants  of  the  style,  mature  fruits  glabrous,  dark   brown 

cortieose-PoriaceouB.  globose  3  to  0  cm  in  diameter;  or  of  one  coccns  with  1  to  3  abortive 

ones,  largest  for  the  genua;  arillus  scarlet,  seeds  with  a  cruataceous  testa,  brown,  shining, 

(In  the  Herbarium  of  the  College  of  Hawaii  No.  8642). 

The  Mahoe.  which  is  the  single  representative  of  the  fremia  Ah-ctryoii  in  the 
Hawaiian  Islands,  is  a  medinm-sized  tree  20  to  25  feet  tall,  with  a  trunk  of  ])er- 
haps  6  to  8  inches  in  diameter.  The  bark  is  brown,  somewhat  ron^h;  the  wood 
is  hard,  dark  yellowish-brown,  and  very  tough. 

It  is  an  nn}?ainly  tree.  The  branehlets  and  inflorescence,  as  well  as  yoiniK 
fruits,  are  covered  with  «  dense  coat  of  silky-brown  hair;  the  leaves  are  large, 
having  from  2  to  4  leaflets,  which  are  tilabrous  above  and  tomentoae  underneath. 
The  fruits  of  the  MaJioe,  which  are  of  very  larye  size,  have  the  color  of  a 
potato  and  are  perfectly  smooth.  They  hang  in  clusters  from  the  branches  and 
become  ruptured  when  mature,  the  fissure  being  irregular,  exposing  a  bright 
scarlet  aril  and  the  glossy  surface  of  the  cli(^mtt-brown  orbicular  seed,  giving 
a  not  altogether  unpleasing  contrast.  Flowering  and  fruiting  trees  were  ob- 
served by  the  writer  during  the  month  of  November,  who  would  judge,  how- 
ever, that  the  flowering  period  would  fall  during  the  late  summer  months,  as 
most  of  the  trees  bore  young  fruits  and  old  ones  from  the  previous  year. 

The  Mahoe  inhabits  the  dry  regions  on  the  leeward  side  of  the  islands.  It 
is  very  scarce  on  Oahu,  where  it  grows  in  JIakaha  valley  of  the  Kaala  range, 
and  practically  extinct  on  Molokai;  on  Kauai  it  was  found  by  Mr.  Francis  Gay 
back  of  Makaweli,  while  the  writer  discovered  a  new  locality  from  which  it  had 
not  been  reported  previously.  About  seven  miles  from  Xllupalakua,  on  the 
Island  of  Maui,  is  a  small  area  of  forest  on  the  lava  fields  of  Auahi.  Unprom- 
ising as  it  looks  from  the  road,  this  forest  is  botanically,  nevertheless,  one  of  the 
richest  in  the  Territory,     It  is  there  tlutt  the  Mahor.  is  Tiot  uncommon,  and  still 
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thrives  in  company  with  many  otiier  rare  trees  peculiar  to  that  small  area,  such 
as  Pelea,  Xanthoxylum,  Bobea,  Pittosporum,  Pterotropia,  Tetraplasandra,  etc. 
Owing  to  its  scarcity,  it  is  unknown  to  most  of  the  old  natives,  who  hare  heard 
of  it  only  in  rare  instances  from  their  ancestors. 

The  wood,  which  is  very  hard  and  tough,  has  not  been  made  use  of  by  the 
natives,  as  far  as  can  be  ascertained.  The  bright  scarlet  fruit  flesh  is  eaten  by 
the  natives,  as  well  as  the  kernel  of  the  seed,  and  are  not  altogether  unpleasant 
to  the  taste. 

The  Malwe  is  endemic  to  the  Hawaiian  Islands,  and  is  remarkable  for  its 
fruits,  which  are  the  largest  in  the  genus. 

The  name  Malwe,  meaning  "twins,"  undoubtedly  refers  to  the  double  fruits, 
which  are  not  uncommon  in  our  Alectrj"on. 

DODONAEA. 

Floweo  dioecious,  regular  (often  ajijiearing  as  if  herniaplirodite).  Sepals  3  to  7  im- 
bricate or  valvate;  petals  none.  Disc  developed  or  in  the  fern,  flowers  forming  a  sliott 
cari>ojiiiore.  Stamens  8  or  less,  rarely  more,  with  short  fllaments  and  elongate  antliers. 
Ovary  usually  orbicular  or  obcordate,  mostly  3-  also  3-  or  4,  rarely  5-6  ridged  with  as  many 
cells  as  ridges  and  with  2  ovules  in  each  cell,  the  upper  ascending  and  apotropous,  the 
lower  pendulous  and  epitropous,  styles  short,  with  3  to  6  short  stigmating  lobes.  Cai>8ule 
papery  or  coriaceous,  3-2-6  celled,  winged,  rarely  without  wings.  Seeds  single  or  2  in 
each  cell,  globose  or  lentiform.  Embryo  spirally  twisted,  containing  aleuron  as  well  as 
saponine.— Trees  or  shrubs  often  only  hushes  with  a  viscous  surface;  leaves  simple,  or 
pinnate  (not  in  the  Hawaiian  species),  often  covered  with  resinal  glands.  Flowers  pedi- 
celed,  axillary  or  terminal,  single,  or  in  racemes  or  panicles. 

The  genus  Dodonaea  consists  of  46  species,  44  of  which  are  endemic  in  Aus- 
tralia, including  the  cosmopolitan  D.  viscosa  L.,  which  can  be  found  in  all 
tropical  countries. 

In  Hawaii  three  species  occur;  the  above-mentioned  D.  viscosa  L.,  besides 
v.  eriocarpa  Smith,  and  D.  stenoptera  Hbd.,  the  latter  a  shrub  2  to  4  feet  high 
and  peculiar  to  Molokai.  Outside  of  the  Australian  and  Hawaiian  species, 
there  is  only  one  other  species,  D.  niadagascariensis  Bdlk.,  which  is  peculiar  to 
Madagascar.    They  are  trees  or  shrubs,  or  also  bushes. 

The  leaves  in  the  Hawaiian  Dodonaea  or  Aalii,  as  they  are  called  by  the 
natives,  are  simple,  usually  covered  with  glands  which  secrete  a  resin. 
KEY  TO  THE  SPECIES, 

Capsule  broadly  winged,  witli  wings  projecting  above; 

Capsule  glabrous,   flat,   2-winged D.  viscosa 

Capsule  })ubescent,   3-4  winged D.  eriocarpa 

Dodonaea  viscosa  L, 
Aalii  or  Aalii  humakva. 

DODONAEA  VISCOSA  L.,  Mant.  11.  (177])  238;— Forst.  Prodr.  (17S6)  no.  164;— DO. 
I'rodr.  I.  (J824)  61f.;— Hook,  et  Arn.  Bot.  Beech.  (1833)  61;— Endl.  Fl.  Suds. 
(IN3(i)  no.  IIJSB;— Oniill.  Zeph.  Tnit.  (lS3(i-1837)  no.  335;— A.  Gray  Bot.  U.  S. 
E.  E.  (1854)  260;  — Pancher  in  Cua.  (1860)  1.  c.;--Seem.  Fl.  Vit.  (1866)  40;— 
Mann.    J-roc.   Am.    Acad.    VII.    (1867)    175;— Naileaud    Enum.    Tabit.    PI.    (1873) 
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447;— Sinclair  Indig.  Fl.  Haw.  Isl.  (1S85)  pi.  39;— Hbd.  Fl.  Haw.  IbI.  <18S8)  87;— 

Del  Cait    111   n    Ins    Mar   Pic    VI    (1890)  144    et  Fl    Polvn   Frauc    (1R<1S)  36  — 

Badlk   in  Engl   et  Prantl  Pflzfam    III   5    (189^)  35"  -Heller  PI   Haw   Isl    (189") 

84Q 

Branches  angnlar   stiff   glabrous   glutinona  at  the  ends    leaves  lancenlate    oblanteolate 

or   oboiate    acuminate    or  obtuse    entire    elmrtaieoua   paniUes  terminal   and   axillar;    2  5 

to  6  cm  long    male  flowers    aepils  4   glibrous   2  mm    stamen'      to  '3    oiar^   rndimentar^ 

female  floweri    sepals  4   statnens  winting,  oiary  shortlv   stipitite    Mscitl    glabrous    2  to  3 

celled    each  cell  with  3  OMilei    st^le  several  times  a^  long  is  the  ovari    nith  two  linear 

lobes  glued  together     capsule   bright  vellow    red  or  brown    iiiembraneoua    flat    orbicular 

fainth  ridged  along  the  middle   2  to  3  wingel  the  latter  4  to  6  mm  broad    seeds  4  mm 

oiate,  flattened 

The  Atdii  or  Aalii  Kumakua  is  a  small  tree,  reaching  a  height  of  15  to  25  feet 
or  more ;  the  branches  are  angular,  stiff,  and  glutinous  at  the  ends.  It  develops 
a  rather  short  trunk  of  only  a  few  feet  in  height  with  a  diameter  of  5  to  10 
inches.  The  hark  is  thick,  longitudinally  and  very  closely  wrinkled  or  corru- 
{^-ated,  and  of  a  reddish-brown  color.  Plants  may  be  found  only  a  foot  high  and 
bearing  profusely,  while  sometimes  trees  can  be  observed  up  to  30  feet  in  height. 
The  male  and  female  flowers  are  home  on  different  trees,  but  female  trees  are 
met  with  much  oftener  than  male  trees.  The  Aalii  varies  tremendously  in 
habit  and  stature.  The  two-winged,  papery  capsule  are  of  a  bright  red,  or 
pale  yellow,  and  very  conspicuous  on  that  account.  It  has  been  said  that 
owinjr  to  the  viscousness  of  the  very  light  capsules,  they  easily  adhere  to  the 
plumage  of  birds,  to  which  agents  the  plant  owes  its  world-wide  distribution ; 
the  capsules  of  the  Hawaiian  Dodonaea  are  only  viscous  when  young,  and  are 
perfectly  glabrous  and  papery  when  mature. 

The  wood  of  the  Aalii  is  of  a  golden-brown  color,  with  black  heartwood,  and 
is  extremely  hard.  Its  density  and  heaviness  would  make  it  a  very  desirable 
wood  for  cabinet  work  and  many  other  purposes.  In  New  Zealand  it  has  been 
employed  as  a  substitute  for  brass  for  machine  bearings,  with  good  results. 

The  Aalii  is  common  on  all  the  islands  of  the  Hawaiian  archipelago,  and  is 
gregarious  at  elevations  of  1000  to  4000  feet.  On  Oahu  it  can  be  found  on  the 
main  range,  as  well  as  on  the  Waianae  mountains,  hut  is  especially  common  in 
Palolo  valley  at  an  elevation  of  1000  feet.  As  already  mentioned,  it  is  a  cosmo- 
politan, and  occurs  in  all  tropical  countries  from  Australia  to  New  Zealand, 
Chatham  Islands,  Tahiti,  Viti,  and  Samoan  Islands,  to  Africa,  America,  and 
Asia.  In  Hawaii  it  has  a  variety  named  by  Ilillebrand  ,J.  var.  spathulata.  I' 
is  a  stunted  shrub  and  occurs  on  the  higher  elevations,  especially  on  Hawaii.  It 
forms  almost  50  per  cent  of  the  vegetation  at  the  summit  slope  of  Mt.  Hualalai 
(8270  feet). 

Undoubtedly  the  wood  was  employed  by  the  natives  for  various  purposes, 
but  no  information  can  be  obtained  from  this  generation.  The  leaves  were  used 
as  medicine. 

It  is  known  to  the  Samoans  as  Togovao,  who  employ  its  leaves  for  baths  as 
a  remedy  for  rheiunatism  and  other  inflammations.     In  the  Viti  Islands  it  is 
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the  Wase,  and  in  Tahiti,  Apiri     It  is  the  Ale,  of  Raroton^a  and  New  Zealand: 
in  the  latter  place  often  called  Alieakc. 

Dodonaea  eriocarpa  .'^mith. 
Aali;  kuwakniii 
U'latL-  \W  ) 
DODONAEA  EEIOCAEPA  Smith  in  Rees.  ''vtl.  XII.  No.  (i,— DC.  Prodr.  I.  (Ih24)   mi;— 
Eiidl.  Fl.  Suds.  tJ830)  No.  1540;— (irav  Hot.  U.  8.  E.   K.  (JM.14)  2lill ;— Mann  I'roc. 
Am.  Acad.  J.  e.  et  Flora  Haw.  IbI.  1.  'e.  p.  178;— Hbd  Fl.  Haw.  Isl.   (18K8)   88;— 
Del  Cast.  1.  c.;— Heller.  PI.  Haw.  Isl.   (1S97)   S39. 
Flowei3  iiolyganKiiis,  with  male,  female  and  lierraaiihrodita  flowers  on  tlie  same  plant; 
leaves  nrirrow,  lanceolate  or  oblaneeolate,  aeiite.  puberulons  when  young,  panicle  terminal, 
I'Ubegpent;  tepals  fi,  ovate,  pubescent,  stanienB  Kl,  round  a  ciliate  torua  in  the  male  flow- 
ers; ovary  pubeaccint,  shortly  stipitate;  style  short,  stignias  indicated  by  4  dots,  or  3  to  6 
mm  Ions;  in  tbc  female  flowers;  capsule  tiirffid;  8  to  16  mm  high,  3  to  4  winged,  pubesceut 
along  the  niarffina  of  the  wings;  seed  o\oiil. 

The  Aalii  kiimakani  is  a  small  shrub,  or  tall,  nineh-branched  shrub  or  medium- 
sized  tree  of  20  feet  or  so  in  heijrht.  It  differs  very  little  from  the  AaJii  kuma- 
ktia,  and  that  mainly  in  the  pubescent  capsules,  which  are  three  or  four- 
winged,  instead  of  having  two  wings.  It  is  a  shmb  on  the  leeward  side  of  Kauai, 
above  Waimea  on  the  open,  barren  slopes  at  an  elevation  of  2000  feet,  and  is  a 
small  tree  on  the  upper  slopes  of  Mt.  Ilaleakala  at  elevations  of  6000  t-o  8000 
feet,  where  it  grows  in  gulches  and  along  dry  stream  beds  in  company  with  a 
species  of  Suttonia,  with  the  Silversword,  Argyroxipliiiim  sandwirenao  var. 
macrocepJialutn,  A.  v-irescens,  the  green  sword  plant,  and  numerous  other  Gom- 
positae,  as  Raillardia,  and  Artemisia.  It  is  a  handsome  tree  with  dark-green, 
viscous,  shining  leaves,  forming  a  beautiful,  symmetrical,  round  crown.  It  hIsc 
occurs  on  Hawaii  in  the  dry  regions  of  Kan,  and  on  the  centnil  plateau  ou  tli^ 
slopes  of  Maun  a  Loa. 

On  Moliilcai  above  Kamalo  grows  another  species  {Dodonarn  xtnwpfcra  llbd.) 
IH'ciiliar  to  the  above  loeality.  It  is,  however,  never  a  tree  and  therefore  here 
omitted. 

rhamnaceae:. 

The  family  EhamtiaccJie  oeeurs  in  all  resiions  whose  climate  permits  lignaceous 
growth.  The  genns  Rhamnus  is  the  widest  distributed;  its  center  of  develop- 
ment is  Europe  and  extra  tropical  Asia.  Here  in  the  Hawaiian  Islands  the 
family,  with  its  45  genera,  has  only  two  representatives,  the  genera  Alphitonia 
and  Cohibrina,  with  only  one  endemic  species  belonging  to  the  latter  genus. 

KEY  TO  THK  GENEEA. 
Fruit  three-grooved  at  the  apex,  the  calyeine  cup  not  extending  beyond  the  !)iise. 

Colnbrina 
Fruit  uot  grooved,  globose,  the  ealycine  eup  extending  to  the  middle Alphitonia 

COLUBRINA  Brongn. 
Sepala,  petals  and  stamens  5.      Calyeine  cup  hoinispberieal,  not  extending  bej'ond  the 
ovary.      Disc  broad  annular,  more  or  less  flat.      Style  trifld.      Ovary  immersed  in  the  cup 
of  the  calyx,   three- celled.      Fruit  dry  or  with  soinewhiit  fleshy  exoearp,   enclosed  at  the 
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Ehaninaceae. 

hase  by  tlie  raljeine  cup.  Endoparp  divided  into  three  cocei,  opening  elaatically.  Seeds 
with  thiclt  smooth  testa,  occasionally  with  small  arillua.  Albumen  present. — Unarmed 
shrubs  or  trees  with  glabrous  or  niorp  or  less  tomentose  leaves  wliii-h  are  nsually  alter- 
nate, or  opposite  in  one  of  the  Hawaiian  species,  cordate  to  elongate,  three  to  penninerved. 
Flowers  usually  in  axillary,  short  pednneled  eymnles  or  single. 

The  genus  Colubrina  consists  of  about  15  species  distributed  mainly  in  trop- 
ica] America  and  the  warmer  regions  of  North  America.  One  is  endemic  in  the 
Hawaiian  Islands,  and  one  is  widely  distributed  in  the  tropics  of  the  old  world. 

Colubrina  opposii  ifoHa  IJronini. 

Kauila. 

{Plates  110  and  111.) 

COLUBRINA   OPPOSITIFOLIA   Brongn,    (In  .Herb.    Grav)    H.    Mann    Proc.    Am,    Acad, 
VII    (1807)    161,  et  Fl.  Haw.   Isl.   Essex  Inst.   V."  (1S67)    173;— Wawra   in   Flora 
(1873)    170-— Hbd    Fl    Haw    Isl.    (1888)    80;— Bel   (last.   III.   Fl.   Ins.   Mar.   Pnc 
VI    <1890)   140  — Vieberl    in  Engl,  et  Prantl  III.  5,   (1896)  415 
\.  nedium  size!  tree   (anJ  not  a  sbrnb)  10  to  12  m  high  witli  a  trnnk  of  often  3  dm 
and  more  in  ditmeter    leaves  opposite    o\ate  or  oblong  7  to  l.'i  em  long,  3  to  6  cm  wide, 
on  retioles  ot  3  to  5  era   thin  ehartaeeous,  bright  green  on  both  sides,  entire;  penninerved, 
with  a  gland  at  the  biie  of  each  nene  on  the  lower  face;  flowers  5  to  10  in  an  umbellate 
cvme  on  i  common  pelunele  of  about  1  em  or  more,  the  pedicels  6  to  12  mm,  with  minute 
o^ate  braetlets  at  the  base    caljx  cup-shaped  3  mm,  parted  to  the  middle;  petals  not  ex- 
ceeding the  ealyx  and  enclosing  the  short  stamens;  anthers  ovoid;  style  very  short,  three- 
lobed;  fruit  aubglobose,  3-grooved  at  the  apex,  about  10  to  12  mm  in  diameter,  the  caljcine 
cup  not  exceeding  the  lower  third;   exocarp  woody,  not  separating  from  the  endocarp, 
cocei  3;   seeds  reddish-brown,  angular  convex;   cotyledons  rather  thick   and  fleshy,  nearly 
as  long  and  broad  as  the  tbjn  albumen;  radicle  short. 

This  is  the  Kauila  of  South  and  North  Kona,  Hawaii.  It  is  in  the  hitter  lo- 
cality that  the  tree  is  quite  common,  while  in  South  Kona  on  the  lava  fields  of 
Kapua  the  tree  is  quite  scarce.  Between  Puuwaawaa  and  lliiehue,  on  the  slopes 
of  Ilualalai  in  North  Kona,  the  tree  reaches  its  best  development.  Trees  35  feet 
or  more  in  height  are  not  uncommon,  with  a  trnnk  of  often  a  foot  or  more  in 
diameter.  The  bark  is  of  a  light  brown  color  and  scales  off  in  large  round 
flakes.  It  is  associated  with  Kokia  Kockii  (Kokio),  Mezoitcnnim  Katiaiciise 
iUhiuhi),  Myoporum  sandwicense  (Naio),  and  many  others. 

The  wood  of  this  Kauila  is  harder  than  the  Kauila  {Alpkitonia  excelsa)  of 
Kauai,  Hawaii  and  Maui;  it  is  exceedingly  hard,  close  grained  and  of  a  dark 
red  color,  without  black  streaks  such  as  occur  in  Alpliitonia  excelsa. 

The  wood  of  this  tree  was  used  by  the  natives  for  spears  on  account  of  its 
hardness  and  durability.  It  is  peculiar  to  the  Hawaiian  Islands,  as  it  is  not 
known  from  other  parts  of  the  world.  A  second  species  occurs  in  the  islands, 
which  is  a  small  rambling  shrub  {Cohihrina  asiattca)  and  is  at  once  distinguish- 
able by  its  alternate  leaves.  Its  native  name  is  Anapanapa  or  Kukuku.  It  is 
extremely  poisonous  and  was  often  used  for  stupefying  fish.  It  grows  only 
near  the  sea.  It  is  a  cosmopolitan  and  is  widely  distributed  over  the  tropics  of 
the  old  world. 
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ALPHITONIA  Reissek. 

Flowers  pol\gaiiioiis  t^eiah  ]  etdls  mid  stameus  j  disc  flit  iniiiilir  Mt\le  2  to  3  fid 
O^aij  ^  to  3  eelleil  Fniit  below  and  it  tlie  niilUt  imestel  b>  tlie  mp  tli  ipid  cahx 
tube  and  toalesied  with  the  i-amt  e\ocaii>  i>troiigl\  developed  brittle  lit  not  ao  iiukIl 
iiL  tile  Hawaiian  plaiita  Eiidocirp  divided  luto  2  or  3  Fotci  with  wooilv  oi  (ruxtaiLOiis 
pirtitiona  opening  inward  by  a  longitndinal  eltt  beeds  with  <iri)  often  euelosiDj;  the 
seed  corajletelv  Atter  the  falling  away  of  the  periiarp  the  seeds  remain  on  the  re 
eeptaele  in  the  Hanaiian  plant  the  pericirp  ne\  er  fjlla  ^nil  but  it  ih  olten  not  ei  en 
eraci  ed  owing  to  tlie  *ahx  tube  in\esting  the  driipi,  u]i  to  the  iniddlB  in  1  eieii  be-\onl 
(\  fd  t  wliiih  Uillebrinl  pointed  out  and  correitiv)  ^  tree  Kith  leiM.^  [itioles,  -"nl 
infloreseeute  tonientose  Leases  alternate  lonanoiis  piniiinerved  broadlv  o^iitL  to 
lanceolate  glabrous  abo\e  with  a  whitish  to  reddish  brown  totiientiim  iiilernLatb  Flotv 
ers  in  terminal  or  lateral  loose  (vines 

The  gemis  Alphitonia  consists  of  a  single  extioimh  latiilik  sp  uis  whidi 
IS  distributed  from  Aiistralin  to  Pohiiesia  and  Uoriieo 

In  Hawaii  the  tree  is  known  as  havila.  Ilillebrand  m  hit,  Floia  of  the  ILi 
waiian  Islands  described  it  as  a  new  species,  "Alphitonia  poiiderosa."  It  is  tnie 
it  is  a  quite  different  plant  from  those  in  the  writer's  possession  from  Australia. 
In  tlie  Australian  plants  the  fruits  are  barely  6  mm,  in  diameter  and  are  cracked 
to  the  base,  while  the  Hawaiian  plants  have  the  fruits  14  mm,  in  diameter;  they 
also  are  hardly  even  split ;  only  on  rare  occasions  the  writer  found  craclied  fruits 
on  a  tree. 

He,  however,  refers  this  tree  to  A.  excelsa,  as  he  has  not  seen  the  intermediates 
of  the  Australian  and  South  Polynesian  plants. 

Alphitonia  excelsa  Reiss. 

Kau'da,  Kaiiwila  or  O'a  on  Maui. 

(Plate  112.) 

ALPHITONIA  EXCELSA  Reiss.  ex  End),  fien.   (1840)   ]f)98;— Seem.  FI.  Vit.  (1.S60)   43;- 

H.  Mann,  Proc.  Am.  Acad.  VII.  <18li7)  161,  et  FI.  Haw.  Isl.   (18(i7)   174;— Wawra 

in  Flora  (1873)  170;— Del  Cast.  III.  FI.  Ins.  Mar.  Paeif.  V].  (1890)  140  (ex  parte) 

et  FI.  rolyn.  Franc.  (1893)  33;— Weberb.  in  Engl,  et  PrantI   III.  I>.   (189(i)  410;— 

Brigham  Ka  Hana  Kapa  (1811)  174,  fig.  1 03.— Colulirina  excelsa  Fenzl,  in  Hugl, 

EnHm.   (1837)   20.— Ehanmus  BizyphdidoB  Soland.  in  Forst.  Prodr.   (17«0)   no.  510 

absqii.  char.);— aprgl.  Syst.  I.  (182i-3)  7U8;— DC.  Prodr.  IT.  (lS2!i)  37 ;— I'ancher,  in 

Tahiti,  (1860)  2SU.— Pomaderris  zizyplioldes  Hook,  et  Am.  Hot.  Reeeli.  (1832)  (il;— 

Endl.  FI.  SudH,  (1836)  no,  ]-')7();— (iiiill.  Zei)livr.  T^jt.  (1836-1837)  no.  330;— A,  aiz- 

plioides  Gray  Bot.  U.  8.  E.  E.  (1R54)  278  t.  22;— Nadeand  Ennm.  (1873)  no.  4-'JI.- 

A.  fraairnloidea  Gray  1.  e.  380  t.  22.— Z£zphoides  argentea  Soland.  I'rim.  I'T.   I'ac. 

378,  et  in  Parkins  Draw.  Tabit.  PI.   (ined.  cf.  Seem,  1.  c.)— A,  ponderos»  Hbd.  FI 

Haw.  Tsl.    (1888)    SI;— Del  Oat-t.  I.  c.  140;— Heller  Pl.  Haw.  1b1.   (1897)   849. 

Leaves  ovate,  ovate-oblong,  lanceolate,  generally  acute,  entire,  dark  green  above,  with 

a  rnst  colored  tomentuin  underneath;  flowers  in  the  axils  of  the  youngest  leaves,  in  Hhort 

tomentose  dii-hotomoua  eyraes;  talyx  6  mm,  lobes  expanded;   petals  half  as  loni;  as  ealyx 

lobes,  spathulate.  enclosing  the  short  stamens;  anthers  ovoid,  style  very  short  3  to  3  fid; 

fruit  globose  14  to  18  mm  in  diam.  ringed  at  the  middle  bv  the  border  of  the  adnnte  ealyx 

in  the  Hawaiian  plants,  almost  indeshiscent;  ariUiis  a  dark  red  separable  film  enveloping 

the  whole  seed.      Cotyledons  broad,  oblong. 

The  Kaiiila  is  a  stately  tree  and  attains  its  frreatest  heisht.  80  feet,  on  th.' 
Island  of  Kauai,  especially  in  the  forest  of  Kopiwai.  It  has  a  straifjht  trunk  of 
IV:;  to  2  feet  in  diameter  with  a  whitish  deeply  corrugated  baric  in  ttie  dry  dis- 
tricts. 
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RhamiiHceae-Elaeoearpaeeae. 

It  inhabits  the  dry  regions  on  the  leeward  slopes  of  all  the  islands,  but  is  no- 
where eommoa  except  on  Kauai  and  at  Auahi,  district  of  Kahikinui,  on  Maui, 
where  it  is  gregarious  on  the  aa  lava  fields.  It  is  in  this  latter  place  that  the 
writer  met  with  trees  whose  trunks  were  more  than  2  feet  in  diameter. 

On  the  islands  of  Molokai  and  Lanai  it  is  very  scarce  indeed  and  found  only 
on  exposed  ridges  as  straggling  shrubs.  On  Maui,  on  the  southern  slopes  of 
Haleakala  at  an  elevation  of  2600  to  3000  feet,  it  is  a  beautiful  tree  with  a 
straight  trunk.  The  name  Kauila  is  unknown  on  the  Island  of  Maui,  for  this 
species ;  it  is  always  referred  to  as  the  0  'a,  while  the  name  Kauila  is  applied  to 
Colubrina  oppositifolia,  from  Hawaii. 

On  Oahu  it  can  be  found  on  Mt.  Kaala  on  dry  exposed  ridges,  while  on  Ha- 
waii it  is  not  uncommon  in  Kau  and  North  and  South  Kona;  but  never  in  com- 
pany with  Colubrina  oppositifolia,  which  inhabits  the  more  ancient  lava  flows. 

The  wood,  which  is  of  a  beautiful  reddish  color  with  black  streaks,  is  very 
durable,  close  and  hard  grained  and  exceedingly  heavy.  It  was  employed  by 
the  natives  for  their  spears  as  well  as  for  tapa  beaters  or  mallets  and  other  tools. 

The  Kauila  or  O'a  is  indigenoiis  to  Hawaii,  but  not  endemic,  as  it  is  also 
found  in  most  of  the  Polynesian  islands  of  the  South  Seas,  Australia  and  Borneo. 

It  is  known  as  Doi  in  Fiji  and  as  Toi  in  Tahiti,  while  the  Samoan  name  of  the 
species  is  also  Toi. 

The  Samoans  use  the  leaves  for  medicinal  purposes.  They  are  also  often 
ground  between  stones,  and  are  used  in  washing  out  the  lime  from  the  hair. 

In  Australia  the  tree  is  known  as  Mountain  Ash,  Red  Ash,  Leather  Jacket, 
and  Cooper's  Wood.  The  aboriginals  of  Australia  have  also  several  names  for 
it;  among  them  are  Mee-a-mee,  Citlgcracnlgera,  and  Miirrniiif;  in  the  Ilaawara 
district  of  New  South  "Wales. 

ELAEOCARPACEAE. 

The  fiimily  Elaeocarpaewie  is  rather  small,  consisting  of  only  seven  genera, 
with  somewhat  more  than  120  species.  It  is  distributed  over  the  tropics  of  the- 
old  and  new  world,  and  reaches  its  most  northern  point  in  Japan,  where  twO' 
species,  belonging  to  the  genus  Elaeocarpus,  are  to  be  found. 

The  genus  Elaeocarpus,  represented  in  thesp  islands  by  one  species,  is  the 
iargert  in  the  family,  with  more  than  60  species.  The  distribution  of  the  family 
ranges  from  the  "West  Indies  to  the  latitude  of  the  Island  of  Chiloe,  and  from 
Japan  to  New  Zealand. 

ELAEOCARPUS  L. 

Flowers  usually  hermaphrodite.  Sepals  5.  i'etals  5,  usually  bifid  at  the  apex,  at  th©' 
hase  fiat,  free,  valvate  in  the  bud.  Androgynophor  mostly  5  lobed.  Stamens  numerouSr 
anthers  linear,  often  eiliate,  with  two  adnate  cells  ojwning  at  the  apex  into  transverse 
valves.  Ovary  2  to  5  celled  with  several  ovules  in  each  cell.  Stone  fruit  with  hard, 
3  to  5  eelted,  1  to  -■>  seeded  stone,  usually  very  hard  and  ruiiose.  Trees  with  usually 
alternate  leaves,  whicli  are  either  entire  or  serrnle.  Flowers  in  simple  axillary,  often  many 
flowered  racemes. 
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Elaeoearpaceae 

A  genus  of  more  than  60  species  of  trees.  It  is  distributed  from  India 
through  the  Malayan  Archipelago  to  Aiistralia,  New  Caledonia,  and  New  Zea- 
land; also  over  the  Philippines  to  Japan,  with  a  single  species  in  Hawaii. 

Elaeocarpus  bifidus  Hoolt.  et  Am. 

Kali  a. 

(Plate  113.) 

EIiAEOCABPUS  BIFroUS  Hook  et  Am.  Bot.  Beeeh.   (1832)   110,  t.  24; — Eiiill.  Fl.  Suda. 

(IW3ii)  no.  14;— A.  Gray,  Bot.  U.  S.  E,  E.  (1854)  205;— H.  Mann,  Proc.  Am.  Aeail. 

VII    (1867)    158,   et   Fl.   Haw.   Isl.   (1867)    1*3;— Wawra   in   Flora    (1873)    171;— 

Hbd.  Fl.  Haw.  lal.  (1888)  53;— Del  Cast.  111.  Fl.  Ins.  Mar.  Pac.  VI.  (1890)   120;— 

Heller  PI.  Haw.  la).  (1897)  850.— Beythea  bifida  End.  Gen.  PI.  Walp.  Rep.  I.  (1840) 

365  et  V.  121. 

Leaves  ovate  to  ovate-oblong  10  to  18  *m  long,  5  to  9  cin  wide,  on  petioles  of  5  cm, 

aeiirainate,  erenate  or  bluntly  serrate,  often  neaily  entire,  cliartaceoua;  atipulea  lanceolate, 

2  mm  loDg.  caducous;  raeemeB  25  to  50  mm  long  with  5  to  8  flowers  on  pedicels  of  12  mm; 

sepals  narrow   lanceolate,  petals  as  long  as  sepals,  about   8  mm,   greenish,  linear  oblong, 

shortly  bifid  or  scarcely  emarginate,  pubescent  on  both  faces;  stamens  13  to   16,  1/3  the 

length   of  the   sepals,   with   short   filaments;    anthers   obtuae   or   emarginate,   ovary   ovoid, 

2  to  3  celled,  tapering  into  the  simple  2  to  3  grooved  style;  ov\iles  3  to  6  in  each   cell, 

atone   frnit  olive-shaped,   25   to   30   mm   long,  the  putanien   tliick   woody;    aeeds   generally 

solitary,  rarely  two,  with  a  thin  testa. 

The  Kalia  is  a  perfectly  glabrous  tree,  reaching  a  height  of  30  to  40  feet,  with 
a  trunii  of  several  inches  to  sometimes  a  foot  in  diameter.  The  bark  is  darli-gray, 
one-fourth  of  an  inch  thick,  and  roughened.  Its  branches  are  drooping  and 
sending  out  many  branehlets,  which  are  gummy  at  their  ends.  The  flowers  of 
the  Kalia  are  attacked  by  an  insect,  which  accounts  for  the  monstrous  deforma- 
tion of  the  flowers,  which  can  be  seen  on  nearly  every  tree.  The  insect  is  a 
species  of  Acari.  The  layman  would  certainly  mistake  it  for  the  flowers,  as  its 
bright-red  color  is  not  altogether  unattractive.  The  writer  on  all  of  his  rambles 
found  very  few  trees,  indeed,  which  had  normal  flowers.  The  real  flowers,  how- 
ever, are  small  and  greenish  and  rather  inconspicuous.  The  drnpe  is  olive- 
shaped  and  over  an  inch  long,  with  usually  one  seed,  rarely  two. 

The  Kalia  is  most  common  on  Kauai,  where  it  inhabits  the  leeward  side  at 
an  elevation  of  3500  to  4000  feet.  It  is  distinctly  a  tree  of  the  rain  forest,  and 
is  never  found  in  the  dry  rejiion  or  on  lava  fields. 

It  loves  bo^y  forests  and  gray  loam.  It  associates  with  Strau^ia,  Bobea, 
Cheirodendron  plaiyphyllum,,  Crypiocarya  Mamiii,  Pelea  sp.,  etc.  On  Oahu  it 
is  not  uncommon  and  can  be  found  on  all  the  ranges,  windward  and  leewart.1. 
It  is,  however,  not  as  common  as  on  Kauai,  where  it  forms  30  per  cent  of  the 
leeward  forest.  On  all  the  explorations  undertaken  by  the  writer  he  was  un- 
able to  find  a  single  tree  on  any  of  the  other  islands,  making  the  tree  peculiar 
to  Kauai  and  Oahu.  This  may  be  explained  on  account  of  the  large  seed,  which 
is  impossible  to  be  carried  either  by  birds  or  winds,  and  as  the  tree  inhabits  the 
"liddie  forests  /.ones,  the  ocean  currents  can  have  nothing  to  do  with  its  dis- 
persal, especially  as  the  seeds  are  not  buoyant. 
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Elaeocarpaceae -Malvaceae. 

The  biist  of  the  Kalia  was  m«de  into  cordage,  while  its  slender  branches  were 
employed  for  "ahoa"  or  thatching  rods  for  house  Imiiding,  the  larger  branches 
being  selected  for  rafters. 

MALVACEIAE. 

The  family  Jltilvaceae  is  distributed  all  over  the  world  with  exception  of  the 
frigid  zones.  The  most  northern  species  is  Malva  rotundifolia  L.,  which  can  be 
found  in  Sweden  and  Biissia.  The  farther  we  advance  towards  the  tropics  the 
richer  in  species  becomes  this  very  useful  family.  The  members  of  this  family 
inhabit  usually  the  lower  regions,  but  in  the  South  American  Andes  they  can 
be  found  at  considerable  elevation.  A  few  genera  have  a  very  restricted  dis- 
tribution, as,  for  example,  Ilibiseadelphus,  which  is  peculiar  to  Hawaii,  while 
the  genus  Iloberia  is  only  found  in  New  Zealand.  On  the  other  hand,  we  find 
genera  as  Hibiscus,  Abutilon,  Sida  and  others  distributed  over  both  hemispheres. 
In  the  Hawaiian  Islands  we  have  several  genera,  of  which  two  are  endemic 
(Kokia  and  Hibiscadelphus),  and  also  Hibiscus  and  Thespesia,  alt  of  which 
have  arborescent  species. 

I  F\  TO  THE  GENERA, 
t    In  I       n   he     loiij^  a         an      a      t  ons  in  the  ovary. 

Lai  \  pere    te  t  w  th  f r    t  Hibiscus 

Lalyx  de    duo      before      -itur  ty  of  fruit Hibiscadelphus 

%yle  braDChes  s  n  pie   cl  bbbajelor  1   'ided  into  short  ereit  fliavate  brandies. 

Prieteolea        ill  or     a  ro  Thespesia. 

B       t  ol      1  o  ate  t     o      1  j;litly  iubeil Kokia 

HIBISCUS  L, 

Tn  ol  e  o  e  or  ons  t  j,  "f  ^  ^t*  many  bracts.  Stanjinal  column  antheriferoHS 
below  the  tn  o  ■jte  or  5  toothel  ipex  Ovary  -'j-eelled,  with  several  ascending  ovules  in 
eacl     cell        St  le  branches    si  ort  somewhat    thickened    towards    the    apex.       Capsule 

local  c  dal  en  loearp  always  smootl  ind  glabrous,  rarely  detached. — Trees,  Bhrubs,  or 
I  erb  tie  trees  s  ally  clothel  witli  a  ftellat«  pubescence.  Leaves  lobed  or  entire. 
Flowers  all  la  ge  an!  of  a  consi  icuous  color,  niostly  single,  axillary.  The  calyx 
rema  ns  w  th  tl  e  fru  t 

The  genus  Hibiscus  is  exceedmiily  large,  consisting  of  not  less  than  180 
species,  which  occur  nearly  all  in  the  tropics  with  the  exception  of  two  found  in 
Europe. 

KEV  TO   THE  &TEC1KS. 

Flowers  yellow. 

Leaves  cordate,  acuminate H.  tillaceiis 

Flowers  white. 

Leaves  entire,  ovate,  bluntly  acuminate H.  Arnottianua 

Leaves  crenate,  suborbieular,   tomentose H.  Waimeae 

Flowers  red. 

Leaves  crenate,  acuminate,  style  branches  horizontal H.  Koklo 

291 


,y  Google 


,  Google 


Hibiscus  tiliaceus    L. 

I  fail. 

HIBISCUS  TILIACEUS  Linn.  Spec,  plant,  ed.  I.  (1753)  694;— Porst.  Troii.  (1786)  no, 
2fil;— DC.  Prodr.  I.  (1824)  454;—  End).  Fl.  Suds.  (1836)  182,  no.  1504; — Seem.  FL 
Vit.  (1865)  18;— Mann  in  Proc.  Am.  Aead.  VII.  (1867)  157,  et  Fl.  Haw.  Isl.  Proe. 
Es6.  Inst.  V.  (1867)  140;— Wawra  in  Flor.i  (18T3)  173;— Mrs.  Sincl.  Indig.  Flow. 
Haw.  Isl.  (1885)  pi.  1;— Del  Cast.  III.  PI.  Ins.  Mar.  Pac.  VI.  (1890)  121;— 
Brigham  Ka  Hana  Kapa,  Mem,  B.  P.  B.  Mub.  III.  (1911)  132,  fig.  82.— Paritiunl 
tiliacenm  A.  St.-Hil.  Flora  Bras,  raer.  I,  (1827)  256;— Gray  Bot.  U.  8  E.  E. 
(1854)  178;— Nadeaud  Enum.  Tahit.  PI.  (1873)  no.  429;— llbd.  Fl.  Haw.  Isl. 
(1888)  49. 

Leaves  on  long  petioles,  orbieiilar-cordate,  shortly  aenminnte,  entire,  palnmlely  7  to  9 
nerved;  stipules  large  ovate,  tadiit'ous;  involucre  eanipannlate,  half  the  lentjtli  of  tlie  palyx 
with  10  to  12  acute  lobes;  lohea  of  the  calyx  lanceolate;  petals  large  yellow,  usually  witli 
a  dark  center  or  pure  yellow;  capsule  about  2.5  cm. in  diameter,  opening  into  5  valves;  3 
naked  seeds  to  each  ceil. 

The  //o«  is  one  of  the  most  eommoii  troes  t'onnil  on  the  lowlands  mid  on  the 
beaches  on  all  the  islands;  it  is  a  cosmopolitan  and  occurs  in  all  tropical  coun- 
tries, but  is  especially  plentiful  in  the  South  Sea  Islands.  It  is  a  very  useful 
tree  and  is  much  desired  on  account  of  its  shade,  and  is  therefore  trained  into 
lanais  or  arbors.  The  wood  serves  for  outriggers  of  eanoes,  while  the  bark  fur- 
nishes a  tough  and  pliable  bast  for  ropes.  In  Fiji  the  bark  is  chierty  used  for 
the  women's  "liku,"  a  dress  consisting  of  a  number  of  fringes  attached  to  a 
waist-band.  The  bark  is  stripped  off,  steeped  in  water  to  render  it  soft  and  to 
allow  the  fibers  to  separate.  According  to  Dr.  llillebrand,  a  decoction  is  made 
of  the  Dowers  by  the  natives  as  a  useful  emollient  in  bronchial  and  intestinal 
catarrhs.  The  Vitian  and  Tahitian  name  is  Fan,  I'ago  at  Guam,  Varo  or  Baro 
in  Madagascar,  and  Au  in  Rarotonga. 

Hibiscus   Arnottianus   Gray. 
Kolia  keol.co. 
(Plate  114.) 

HIBISCUS  ARNOTTIANUS  Gray  Bot.  U.  S.  E.  E.  (18.^4)  170;- Mann  in  Proc.  Am.  Acad. 

VIL    (18(i7)    157,— et   FL   Haw.   Tal.   Proc.   Eas.    Inst.  V.    (I8G7)    139;— Wawra   in 

Flora   (1873)    173;— Hbd.   PI.   Haw.   Isl.    (1878)   48;- Del   Cast.   Til.   Fl.   Ins.   Mar. 

Pac.    Vl.    <IS90)     121;— Heller    in    Minnes    Bot.    Stu.l.    Bull.    IX,    (1897)    8.'il.— 

H.  Boryarama  H.  et  A.  Bot.  Beech.  (1S32)  79.  (n.  DC.);— Erdl.  Flora  Suds.  (1836) 

382,  no.  1 4!l.'i.— Hibiscus  Fauriei  Leveil.  Pedde  Kopert.  X.  (i/9.  (1911)  120. 

Leaves  large  of  variable  size,  ovate,  bluntly  acuminate,  entire,  S-nerved,  ehartaceous, 

dark  green;  stipules  subulate,  caducous;   flowers  solitary  in  the  asils,  white  with  pinkish 

veins,  or  pure  white  even  the  pistil,  (Molokai,  Wailau),  pedicels  articulate  near  the  end; 

involucral  bracts  5  to  7,  triangular  to  lanceolate,  4  to  6  mm  long,  calyx  16  to  24  mm, 

tubular,   5-toothed   splitting   laterally   when   with   fruit;    petals   white,   ob ovate-oblong,   or 

lanceolate  anci  free,  (very  variable),  7.5  to  10  cm  or  more  long;  staminal  column  lonK  ex- 

serted,  10  to   15   em  long,  red   or   white,  sending  off  filaments  of  12   to  16  mm,   from   its 

upper  half  or  third;   style  branches  6  to   8  mm,   erect;   capsule   elongate,   as   long  as  the 

calyx,  ehartaceous;  seeds  5  mm,  reniform. 

In  regard  to  the  nomenclature  of  this  species  there  seems  to  have  been  some 
doubt.  Heller  and  others  thought  that  the  white  native  Hibiscus  was  without 
a  name,  as  (3ray  in  his  description  of //.  .ilrnfli((«»i(.s  says;  flowers  red     *     •     *. 
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Malvaceae. 

This  also  aeeoimts  for  the  pn hi i cation  of  a  llibimiiii  Faiiriei  by  Leveille,  comiug 
from  the  mountains  behind  llonoluln,  where  the  tree  is  quite  common.  In  order 
to  straighten  matters  ont  the  writer  sent  specimens  to  the  Gray  Ilerbarinm  to  be 
compared  with  Asa  Gray's  type.  Dr.  B.  L.  Robinson  kindly  replied  as  follows: 
"There  can  be  no  question  that  the  white  tiowered  species  {no.  8831)  from  Oalm 
is  precisely  the  real  H.  Artiotiiauiis  Gray. 

"The  red  flowered  species  (a  phototrraph  was  sent)  as  far  as  can  be  made  out 
from  the  photograph  corresponds  very  well  with  authentic  material  of  H.  Kohio 
Hbd. ;  the  chief  difference  being  the  lariter  petioles."  This,  however,  may  be 
due  to  the  fact  that  the  plant  was  grown  in  enltivation ;  it  came  from  the  garden 
of  Mr.  Gerrit  P.  "Wilder.  This  now  settles  the  controversy  in  regard  to  one 
of  the  most  beautiful  native  flowering  trees  which  the  Islands  possess.  Along 
streambeds  in  the  mountains  of  Koolau,  Oahu,  it  is  usually  a  tree  30  feet  tall 
and  when  in  flower  makes  a  beautiful  display.  It  is  also  cultivated  by  residents 
of  Honolulu,  On  the  other  islands  it  is  not  uncommon,  but  varies  to  some 
extent.  A  pure  white  flowered  one  occurs  on  the  beach  of  Wailaii  Valley,  on 
Molokai. 

Hibiscus   Waimeae   Heller. 
Kol.ia  Icol-co. 
{Plate  115.) 

HIBISCUS  WAIMEAB  Heller  lu  MiDnes.  Bot.  Stvul.  Hull.  IX.  (1S97)  851,  pi,  53.— Hibiscua 
Aniottianus  (ira.v  forma  Mrs,  Sinclair  Indig.  Flow.  Ilaw.  Isl,  (1885)  pi.  8. 
Leaves  suborbicular  aljout  5  vm  or  more  in  diameter,  pale  green,  erenate,  pubescent 
on  both  sides,  velvety  to  the  touch;  petioles  half  the  length  of  the  leaves;  stipules  small; 
flowers  axillary  near  the  ends  of  the  brancbea,  large  white  or  tinged  with  pink,  on 
pubescent  pedicels;  calyx  broadly  tubular,  irabeaeent  outside,  woolly  within,  petals  10  to  15 
em  long,  IS  to  25  mm  wide,  prominently  reined,  pubescent  on  the  outside;  staminal  colum'n 
rather  stout,  long  exserted,  red,  otherwise  as  in  H.  ArmtiiUnms  Gray. 

This  rather  distinct  plant  occurs  as  a  tree  20  to  30  feet  in  height  on  the 
leeward  side  of  Kauai  below  the  forests  of  Kaholuamano  at  the  bottom  of  vertical 
clift's,  in  dry  situations,  and  in  gidches  on  open  grass  lands  below  Halemanu, 
Kauai,  at  an  elevation  of  2500  feet  up  to  3000  feet,  in  company  with  Dracaena 
aurea,  Osmanthus  sandwtceiws  and  others.  It  is  also  cultivated  now  in  Ho- 
nolulu. 

Hibiscus  Kokio  Hlid. 

Kolia  Ilia  or  I'ualnalo. 

{Plate  nil.) 

HIBISCUS  KOKIO   llbil.  niss.   in  Flora   (1ST3)    174;— Hl>,l.   Flora   Haw.   Isl.   (1S83)   43;— 
Del  Cast.  111.  i'l.  Ins.  liar.  I'ac.   \'l.   (l-iSH)   llil.— H.  Arnottianus  A.  Gray   forma 
Mrs.  Sinclair  Ind.  Fl.  Haw.  Isl.  (1885)  pi.  9 
Leaves   ovate   or   elliptical -oblong,  rather   acuminate,   sinuately   crcnate,   scarcely   pal- 
mate-nerved, ehartaeeous,  glabrous,  on  petioles  of  6  to   18  mm  or  more;   flowers  axillary, 
solitary;  pedicels  18  to  30  mm,  pubescent,  articulate  in  the  upper  third;   involueral  bracts 
6  to  7,  linear,  8  to  12  mm  long;  calyx  tubular  or  sub  cam  pan  u  I  ate,  8  to  30  mm,  cleft  to  the 
middle   into   5   acute   lobes,   glabrate;    petals   5    to   6.-'i   cm,   entire,   red;    staminal   column 

295 


,y  Google 


,  Google 


Jlalvaceae. 
shorter,  reil,  the  short  filaiiieiita  crowded  iioar  the  flvc-toothed  apex;  styi«  hrani'Ues  .H  to  10 
covered  with  a  ooarse  browniah  pubescence. 

This  species  is  somewhat  rare,  at  least  not  so  common  as  the  whitt'  native  Ili- 
biseiis.  The  writer  met  with  two  varieties  on  Molokai—  one  at  Mapulehii,  wliere 
it  is  a  shnib  at  about  1000  feet  elevation;  the  other  at  the  bottom  of  Wailau 
Valley,  only  a  few  hundred  feet  above  sea  level.  On  Kauai  only,  it  is  apparently 
a  tree.  Mr.  Lyd^ate  informed  the  writer  that  he  saw  a  tree  about  4()  feet  in 
height  ba.ck  of  Lihue,  along  the  pole-line.  As  the  writer  did  not  see  specimens, 
it  is  doubtful  whether  it  is  H.  Kokio  or  Forbes'  TI.  KahiUi,  a  tree  27  feet  high, 
which,  however,  seems  not  to  differ  very  much  from  the  former,  according  to 
Forbes,  only  in  the  pubescent  calyx  and  in  other  minor  points,  one  of  which, 
according  to  his  figure,  seems  to  be  the  bluntly  aeute  or  somewhat  obtuse  apices 
of  the  leaves.  His  specimen  came  from  near  the  "Wahiawa  swamp,  Kauai.  II. 
KahiUi  Forbes  Occ.  Pap.  li.  P.  B.  Mus.  V.  (1912)  4,  with  plate, 

HIBISCADELPHUS  Rocl<. 

Bracteoles  to  '  \er>  narrow  hneii  or  dentite  free  (  ahx  Iceil^  an  I  unevenly 
2  to  3  cleft.  Stai  iinal  cohii  ii  dntheriferout  below  the  i  dentrite  ape'>:  0\  ir\  'i  celled 
with  1  to  3  ovules  in  each  cell  stjle  bdnthei  5  suleroel  wit  i  capitate  flesh  colore  1  «tig 
mas.  Capsule  woodv  or  lonftceoua  5  vahel  endoctr]  cliartateoo^  detiuhid  Seeds 
reniforni,  covered  with  a  dirtv  white  tomentnm — M!ednira  siaed  trees  with  a  stellate 
tomentum.  Leases  Lordate  uneienly  3  to  5  pomtel  or  rounded  an]  entire  Plow  era 
single  or  aeveral  m  tlie  axils  of  the  leaiea  at  the  end'4  of  the  liraufhe-f  tolor  of  let-sIs 
magenta,  yellowish  ind  green       Calyx  deciduous  before  niatuntion  of  the  fruit 

The  gemis  Ilibiseadelphus  established  bv  the  writer  consists  of  i  species  which 
are  peculiar  to  the  dry  sections  of  ITawaii  nnd  Maui  Of  two  of  the  species 
only  an  individual  tree  is  in  existence,  while  of  the  third  several  can  still  be 
found  on  the  slopes  of  Bit.  Ilualalai,  in  the  forest  of  "Waihau,  in  North  Kona, 
Hawaii. 

The  genus,  of  which  Ilibiscadclphns  Giffardiaims  is  the  type,  is  closely  re- 
lated to  Hibiscus,  from  which  it  differs  mainly  in  the  deciduous  calyx,  and  quite 
different  flowers. 

KKY  TO  THE   SPECIES. 

Flowers  5  to  (>  cni  long. 

Involiicral  bracts  2  cm,  filiform,  free H.  GifCardjanuB 

Involueral  bracta  liiiear-ajirithulate,  one  nerved H.  WUderlanua 

Flowers  2.5  to  3  em  long. 

Involueral  bracts  dentiform,  1  mm H.  Hufdalalensis 

Hibiscadelphus  Giffardianus  Rock, 

Ilau  kunliivi. 

(Plate  117,t 

HIBISOADELFHUS  GIFFARDIANUS  liofk  in  P.iill.  ll:nvaii  Bd,  of  Agric.  and  Forestry  1. 

(1911)  10.  pi.  4, 

A  medium  sized  tree;  bark  smooth,  fibrous,  whitiah;  branches  terete,  glabrous,  covered 

■with  leaf  ficara;  leaves  on  long  petioles  orbicular  in  outline  cordate,  bluntly  acute  at  the 

apex,  12-15  (-m    each  way,  unevenly  lobed  or  pointed,  chartaceeus,  covered  on  both  sides 
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nedy^bgn  dwh  a        a        gab  a 

d  li  V  S^         P      "S  h  OS 

npf  p  6k  ha 

bngy  ndddpagnudgh  dw  a 

p      d  p  p  h     p 

3ghpw  gfi  Djh  g 

hpd  b  hb  mhpdgfl  dp 

wbg  gwdp  nibad 

bg  wbg  wh  h  ba 

dbf  D  dph  beb  A 

g  m  w   h  d  wh       h  gr       w 

Th    Ha    K   a  s  a    ema  kable  tree     A    fl  s      pp  aran      o  u  k 

mm  n  Ha      H  b  a  bt  is  po  a 

nb  dathn        p  aoflflrswlh  of  a 

n  a   a        h    larg         lo      h      b        la       ap     les      It   s  a  ra  he    1  w    ree 

D  t  b      rath  rain  unk  of  a        tnda  ha  man 

banhnond  nT  iadphsm  b  f 

Hbs  ad        bd         hah        ndh  nan         n      no      f  M 

\     M        fta  d  of  Hon  1  h  s      o  lib 


It  differs  from  the  yemis  Hibiscus  in  its  very  peculiar  flowers  and  mainly  in 
the  calyx,  which  is  not  persistent  with  the  capsules,  but  drops  together  with 
the  bracts  as  soon  as  the  capsules  are  formed. 

Unfortunately  the  tree,  of  which  a  specimen  is  figured  in  this  book,  is  the  only 
one  in  existence.  It  is  unique  among  all  Hawaiian  plants,  and  the  author  is 
sorry  to  relate  that  nothing  has  been  done  to  protect  it.  Like  many  other  Ha- 
waiian trees,  it  will  succumb  to  the  ravages  of  cattle,  which  inhabit  a  great  mauy 
of  our  native  forests. 

This  single  tree  is  fonnd  on  a  small  Kipiika  of  56  acres  called  Puauhi,  ou  the 
land  of  Keanhou,  near  Kilauea  Volcano,  at  an  elevation  of  4200  feet,  on  the 
Island  of  Hawaii.  It  is  surrounded  by  a  great  many  rare  trees,  which  will  share 
its  fate  sooner  or  later.  Among  them  are  beautifnl  trees  of  Sapindiis  saponaria, 
Pelea,  Xanthoxylum,  Urera,  Stranssia,  Oehrosia,  etc. 

The  genus  consists  of  three  species — the  above  described  one  on  Hawaii,  one 
on  Maui  with  only  a  single  tree  left,  and  the  third  on  Hualalai,  Hawaii.  The 
wood  is  white,  not  so  soft  as  in  the  Hau,  while  the  bark  is  whitish  and  fibrous. 

Hibiscadelphus  Wilderianus  Rock. 
Hau  kualihfi. 

HIBISCADELPHUS  WILDERIANUS  Eock  iii  Bull.  Haw  Rd.  of   Agrio.   &  For.  T.   (1911) 

12.  pi.  5. 

A   treo   0   [II,  trunk  erect;    leiives   orbicular   in   outliiip  trilobed   wavy,   i-ordate   with   a. 

broad  sinus  at  the  base,  with  subacute  or  blunt  apex,  on  petioles  of  7  to  10  cm,  palmately 

5  to  "  nerved,  pubeniloiis  above,  with  iniuote  stellate  hiur  underneath;  nerves  proinioent. 
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Miilvoeciie. 

hsyit  tetjenlnlioro        flp  Itroi   di<'clB  of  l.o  to  4 

en      br     teolcs    1  near     nj  at!    late     free  lonj,   o   e  ner   ei      ca  v\    saccate    iineveoly 

ti  lobe)  tie  lobes  tr  iiig  lar  ac  te  hirsute  o  ts  de  iuberuIou><  ns  de,  2.5  cm  long, 
floirers  nearly  tha  st  e  s  ze  as  in  H  (Iff  -d  i  a  petals  green  sli  jeUow  outside,  yellowiBli 
ins  de  I  any  and  strong]  r  bbed  the  ner  eg  )^ra  cl  ug  at  th  a^ex  densely  liirgute  es- 
jee  allv  on  the  erj  iron  ne  t  ner  es  4  to  e  long  contorted  w  th  d  ut  or  acute  ajiex; 
Etan  nal  column  long  exserted  antl  eiiferous  to  t1  e  fi  e  lobed  apex  tlie  lobes  acuii>aiate, 
less  than  2  mn  stan  ens  numero  a  flla  onts  0  n  long  antle  h  dark  rel;  style  branches 
ere  t  3  n  n  capsule  ood3'5c  t4c  green  sli  bla  k  woodj  ti  berealate,  stellate- 
1  i^  id    seeds  san  e  as    n  tl  e  pre    ous  s]  ec  es 

Of  this,  interest  n^  tree  nh  mit  b  i  existence  tud  when  list  visited  (1912) 
b\  Mr  Gernt  P  Wilder  whj  \is>  c  Iletttd  the  firbt  open  tliwcrs  from  which  the 
dt&Lrii  tion  IS  drawn,  the  tree  was  found  to  be  m  a  djmg  cuiditi  n;  the  branches 
were  completely  covered  with  a  species  of  Usnea,  probably  amtralis.  The  tree 
occurs  on  the  ancient  lava  fields  of  Auahi^  on  the  land  of  Kahikiniii,  southern 
.slope  of  Mt.  Ilaleakala,  on  the  lee  side,  where  rain  is  very  infreiiuent.  Mr. 
Wilder  visited  the  tree  twice,  and  only  on  the  last  trip  was  enabled  to  find  one 
open  flower  and  a  few  more  or  less  developed  buds.  Seeds  of  this  species  were 
planted  by  Mr.  Wilder,  who  succeeded  in  raisiiiy  one  sing-le  plant.  As  the  tree 
is  situated  on  a  cattle  ranch,  it  will  be  only  a  very  short  time  until  it  will  have 
■disappeared  from  its  natural  habitat.  It  was  first  discovered  by  the  writer  in 
November,  1910.  The  type  is  866;!  in  the  Herbarium  of  the  IJoard  of  Agri- 
tiire  and  Forestry,  now  in  the  safe-keeping  of  the  College  of  Hawaii  llerbariniii. 

Hlbiscadelphus  Hualalaiensis  Rock. 

JIaa  kuahiwi 

(J'hUi^s  118,  119.) 

HIBISCADELPHUS  HUALALAIENSIS  It,    k  jn  IS  ill    llattan  Bd    AgriL    4.  For    f    (IfH) 

J4   jl   I 

tree       to   7   iii   high    with   in   trett  trutil     Ou   ni   iii  diyiiii.ti.r    bark   w lut*     branclie'^ 

teiete     with    j  oung   le^i  es    denselj    hirsute,    lea\  es    •■oinowhat    remforiii     or    bluntl\    iu  1 

sh  lilow  tnlobed    on  long  iietioles   (10  to   Hi   i-ni)   with  scattered  stelUte  hair  abo\e    to 

nientose  underneath    the  main  ner\aa  Lranehuig  several  times     floweis  uaiially  single  on 

tomentose  pedicels  of  ]  1  to  2  cm,  bracteoles  iniiinte  dentiform  about  1   luin,  Lalyx  irretfu 

larlj    i  to  0  lobcd    the  lobes  aenminate  of  unequal  size    sonio  only  2  mm,  others   15  mm, 

flowers  half  tlie  size  is  in  the  two  other  species    1  s  to  Z  cm  curieil,  petila  green    some 

nhst   icldish   in<:ide    contorted    many   ribbed   Iiirante    near   the   bluntly   acuminate   lobts 

anil  on  the  ne!\ei    silky  at  the  base,  the  msr^ins  e\on  ciliate,  (orolla  oiilv  sliglitlj   open 

ing    apex  of  the  petils  lenined,  staininal   (.oliiinn  exsertt.il  one  third  its  length,  bearing 

numerous  fihmoiita    with  Hemmrcularly  curied  anthers    style  brinches  erect    iiliate,  with 

(Ia\ate   hirsute  stigmas,   o\aiy  conical  densely  silkj    tomentose  £te  celled,  with  3  o\  ite 

o\  ules  m  each  cell  of  which  the  upper  is  ascending  the  lower  horizontal     capsule  small 

o^ate   i,  cm  long   1  T  cm  wile  cohered  with  \ellovnBh  stellate  bair    seels  reniforin    coiered 

nith  a  yellowish  white  wool 

This  e\ceedmglv  interesting  and  distinct  species  was  found  b\  tin  wiiter  m 
the  ■vt.'ir  1009  on  the  la\a  fields  of  Mt  Ilualalai  in  ISoith  Koni  II  iw  iii  md  m 
the  foiest  of  Waihoii  of  the  samt  district  where  about  a  dozen  tiecs  are  still  lu 
existence  The  writ<r  revisittd  the  abo\L  locality  in  March  1*)12  and  found 
the  trees  in  flower,  while  on  his  previous  visit.  June  18,  1009,  only  a  few  worm- 
. eaten  eapsnlos  could  be  foiuid.     Tlic  Iri'i'H  iirc  Inully  nttiicki'd  i>y  scvcnd  species 
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of  moths  which  feed  on  the  leaves  and  also  mature  capsules.  Mr.  Gerrit  Wilder, 
however,  succeeded  in  growing  a  few  plants  from  healthy  seeds  oollected  by  the 
writer. 

THESPESIA  Corr, 

Involucriil  bratts  S  to  !>,  small.  Calyx  not  punctate,  usually  cup-shaped  and  trun- 
cate. Staminal  column  antlieriferous  below  tile  toothed  apex.  Ovary  5-cellefl,  with  few 
ascending  ovules  in  each  cell;  style  clnb-eliaped,  5-grooved.  Capsule  woody  or  coriaceous, 
almost  baccate,  dehiscent  or  almost  indehiseent.  Seeds  woolly;  cotyledons  blaek-punc- 
tate. — Trees  with  entire  leaves.     Flowers  large,  single  in  the  axils  o(  the  leaves. 

This  genus  possesses  only  a  few  species  in  tropical  Asia  and  Polynesia.  T. 
populnea  (L.)  Corr.,  the  Hawaiian  Milo,  is  a  cosmopolitan  beach-tree,  occurring 
in  tropical  Africa,  Asia  and  Polynesia;  in  Hawaii  it  is  not  as  common  now  as 
in  thn  early  days. 

Thespesia  populnea  (L).  Corr. 
Milo. 

THBSPESIA  POPULNEA  (L.)  Corr.  in  Ann.  Mus.  Par.  IX.  (1807)  290,  t.  8.  flg.  2;— 
DC.  Prodr.  1.  (1824)  457;  — H.  et  A.  Bot.  Beech,  {1832)  60;— Endl.  PI.  Suds 
(1836)  182.  no.  1506;— Gray  Bot.  U.  S.  B.  E.  (1854)  J79;— Seem.  Fl.  Vit.  (1863) 
]8;— Mann  in  Proc.  Ess.  Inst.  V.  (1867)  140; — Mrs.  Sinel.  Indig.  Flow.  Haw.  Isl. 
(J885)  pi.  10;— Hbd.  Fl.  Haw.  Isl.  (1888)  49;— Del  Cast.  111.  PI.  Ins.  Mar.  Pae. 
VI.  (1890)  119;- Erigham  Ka  Hana  Kapa,  Mem.  B.  P.  B.  Mils.,  III.  (1911)  135.— 
Hibiscus  populneua  Linn.  S])ee.  pi.  ed.  I.  (1753)  694. — ^H.  bacclfenu  Forst.  Prodr. 
(1786)  no.  260. 

Leaves  roundish,  cordate,  acuminate  entire,  10  to  12.5  cm  in  diameter,  glabrous; 
peduncles  as  long  as  the  petioles;  involucral  bracts  lanceolate  equalling  the  calyx,  soon 
deciduous;  calyx  truncate  12  mm;  petals  obovate- oblong  5  cm,  yellow;  capsule  globose,  24 
to  30  mm  in  diameter,  almost  woody,  very  tardily  dehiscent;  "seed  8  mm,  villous  at  the 
base  awl  angles. 

The  Milo,  like  the  Hau,  is  a  tree  not  uncommonly  found  along  the  sandy 
beaches  on  all  the  islands.  Its  habit  of  growth  is,  however,  different,  as  it 
develops  a  straight  trunk  of  often  2  feet  or  more  in  diameter,  with  a  thick  ccr- 
mgated  bark. 

It  is  a  favorite  shade  tree,  reaching  a  height  of  over  40  feet,  and  is  often 
planted.  The  name  Milo  occurs  also  in  Tonga,  Samoa,  and  Tahiti  for  the  same 
tree,  while  it  is  called  Miro  in  Rarotonga  and  Mulo  in  Viti. 

Hillebrand  in  his  Flora  p.  50  remarks  that  the  tree  was  regarded  sacred  in 
Tahiti  and  used  to  be  planted  in  Morais  or  temples  and  its  leaves  were  employed 
in  religious  ceremonies.  That  the  tree  was  held  in  high  esteem  by  the  Hawaiians 
is  shown  by  the  fact  that  several  of  them  surrounded  the  house  of  King  Kame- 
hameha  I.  at  Waikiki. 

Tlie  wood  of  the  Milo  is  very  beautiful,  being  of  a  rich  brown  color  and 
capable  of  taking  a  fine  polish.  It  is  made  into  poi  calabashes  by  the  natives, 
and  is  highly  prized,  though  not  so  much  as  those  of  the  less  common  Kou 
{Cordia  subcordata) . 
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KOKIA  Lewton. 

Tree  4  to  fi  m  liigh  -nooil^  tlirouKhoitt  Flowers  single  in  tlie  axils  of  the  upper 
most  leaves;  pediinfle  bearing  below  tie  itiuldio  a  bro  ulU  sessile  obhqueU  ilaspinK  cadu 
poua,  ovate  bract.  Bratteoles  3  lersistent  aicreseent  o\ate,  entire  sinuate  or  slightly 
lobed,  narrowed  at  tlie  b-»se  not  in  the  least  -mncnlate  coriaieons  gUbrois  strongly 
reticulated,  7  to  13  ner\ed  Caljx  urceolate  thin  starmus,  punctate  with  blick  warts 
lobes  5,  shallow,  ronnded  the  seanons  almost  hyaline  margins  o\erHpping  and  eompletely 
enclosing  the  bud.  Calyx  tube  often  nith  mediin  transverse  %ein  the  upper  half  of  the- 
calyx  usually  goon  broiling  off  at  thia  point  giMng  the  appearance  of  being  truniate 
At  the  base  of  the  ealvx  at  the  point  of  insertion  of  the  petals  there  js  a  ring  of  stiff 
brownish  hairs.  Floral  nectarj  naked  extra  floral  nettniies  not  evident  Corolla  two  to 
three  times  the  length  ot  the  hrtcteoles  red  Ovarv  1  celled  with  one  aieending  o\um 
in  each  cell.  Capsule  oioid,  ligneous  opening  tardily  Seeds  o\oid  sharph  angled 
on  the  ventral  side,  rounled  on  the  dorsal  covered  with  short  bricl  red  tomentum^ 
Cotyledons  punctuate  with  blaci    dots      Bark  containing  a  reddish  brown  sip 

This  genus  ^tabhshed  bj  Lewton  consists  of  t«o  species  and  one  \ari(.tj .  Tbfr 
type  is  Kokia  Rockii  Lewton,  no.  691082  in  the  U.  S.  National  Herbarium.  The 
co-type  is  in  the  Herbarium,  College  of  Hawaii,  no.  3549. 

The  writer  sent  specimens  of  this  plant  to  Mr.  Pairehild,  agricultural  explorer- 
in  charge  of  the  U.  S.  Department  of  Agriculture,  "Washington,  D.  C,  at  his. 
request,  as  there  were  no  specimens  of  this  plant  in  the  U.  S.  Nat.  Herbarium, 
Jlr.  Fairchild's  attention  having  been  called  to  this  interesting  plant  in  the- 
writer's  report  to  the  Board  of  Commissioners  of  Agriculture  and  Forestry, 
1910.  The  plants  were  sent  under  the  name  Gosni/pium  dryitarioides  Seem.,  with, 
the  remark  that  it  is  at  least  a  new  variety  of  the  plant  by  the  above  name,  whielt 
is  found  on  Molokai,  M'hile  the  writer's  material  came  from  a  new  locality; 
slopes  of  Mt.  Hualalai,  lava  fields  of  Puuwaawaa,  Kona,  Hawaii.  The  specimens,. 
with  additional  notes  on  the  living  trees,  were  furnished  Jlr.  Ijewton,  who  then 
proceeded  to  describe  the  plant  under  a  new  genus.  Specimens  of  the- 
original  Gossypiwm  drynarioides  Seem,  from  Molokai  were  also  sent.  Ilille- 
brand  found  one  tree  on  Oahu,  with  lanceolate  bracts,  which  he  called  variety 
^.  Mr.  Lewton  named  this  variety  Kokia  laiiceolaia  on  the  strength  of  a  few 
scraps  of  lanceolate  bracts  in  the  Gray  Herbarium.  The  writer  does  not  think 
it  justifiable  to  create  a  new  species  on  snch  incomplete  material  and  more  or- 
less  on  the  strength  that  it  grew  on  another  island.  The  writer  knows  the  Ha- 
waiian flora  thoroughly,  and  is  well  acquainted  with  tremendous  variations  found' 
in  all  Hawaiian  plants,  and  therefore  prefers  to  retain  the  varietal  rank  rather- 
than  specific.  The  plant  in  question  has,  however,  become  extinct.  The  fact 
that  Lewton 's  third  species  grows  on  another  island  is  not  sufficient  to  make  it 
a  species.  Besides,  Makapun  Point,  on  Oahn,  where  Hbd's  var,  (i  grew,  is^ 
exactly  oppo.iite  the  point  on  Molokai  where  Kokia  drijnarioidp-s  grows,  and  is; 
oiilj'  about  25  miles  distant. 
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Kokia  Rockii  Lew  ton 

Kokio. 
(I'lMt.'s  1L»I),  1-21.) 

KOKIA  EOCKII  Lewt.  in  Smitlison.  Mise.  Coll.  LX.  S. 
Reiiort.  Haw.  Bd.  Agric,  &  For.  (1912)  pi.  )!l-3 
in  itep.  Haw.  Bd.  Agr.  &  For.  (1910)  71.  pi.  13. 

Bracts  broadly  obovate  6,S  em  long  6.5  to  8  em  broatl,  witli  three  to  five  blunt  aud 
shallow  lobes,  very  strongly  reticulated  and  veined  below.  Leaves  glabrons  below  execpt 
for  a  dense  patch  of  rusty  hairs  2  to  3.5  ein  in  dinnieter  at  point  of  attatliment  of  the 
petiole,  the  pulvinus  of  which  is  also  hairy;  staminal  tnbe  9  to  10  cm  long  curved;  Biie^is 
2  cm  long  by  1  cm  wide;  lint  3  mm  long. 

The  Kokio  or  native  red  eottoii  (not  to  be  mistaken  for  the  Kokio  ula  or  Pua- 
loalo,  red  native  Hibiscus)  is  an  exceedingly  rare  tree  of  12  to  13  feet  in  heifiht, 
with  a  trnnk  np  to  one  foot  in  diameter  and  vested  in  a  thin  {rrayish-bn)wn 
hark,  which  is  covered  with  lentieels.  The  trunks  of  the  Hawaii  plants  are 
straight  and  not  gnarled.  It  is  sparingl.v  branching  and  woody  in  its  lust  ranii- 
tieation.  The  leaves  resemble  those  of  a  yonng  Kukxn  tree,  though  they  have  the 
color  of  a  maple  leaf  with  the  autumn  tints  from  reddish-yellow  to  green. 

The  tree  is  of  striking  beanty  when  in  flower  and  is  worthy  of  cnltivation. 

The  writer  observed  a  young  tree  in  Kona,  Hawaii,  which  was  literally  loaded 
with  the  bright  red  blossoms  which  excel  in  beauty  many  a  Ilibiseus  flower.  On 
the  Island  of  Hawaii  the  writer  discovered  several  trees  of  this  species,  some  of 
which  were  in  excellent  condition.  It  inhabits  the  dry  region  of  North  Kona 
and  is  scattered  all  along  the  Government  Road  between  Huehue  and  Puuwaa- 
waa,  elevation  2000  feet.  There  it  is  associated  with  the  Lama  (Maba  sand- 
wiceiisi^) ,  Kauila  {Colifhnna  oppositifoUa),  Halapepc  (Dracaena  aurea),  etc. 

The  bark,  which  contains  a  rich  reddish-brown  jniep,  is  used  by  the  natives, 
who  dye  their  flsh  nets  with  it.  They  strip  the  tree  for  several  feet  of  its  bark, 
which  is  macerated,  and  the  juice  thus  obtained  is  used  as  a  dye.  The  wood  is 
soft  and  of  a  reddish-brown  color. 

This  particular  Kokio  is  endemic  and  peculiar  to  the  Island  of  Hawaii,  where 
it  is  still  in  its  prime  and,  if  properly  protected  from  cattle  and  man,  should  not 
become  extinct. 

The  writer  is  glad  to  relate  that  the  owners  as  well  as  the  lessee  of  the  land  on 
which  these  few  trees  are  growing,  have  already  fenced  these  trees,  so  as  to 
protect  them  from  the  ravages  of  cattle.  A  regulation  has  also  been  posted  to 
prevent  the  natives  from  stripping  the  trees  of  their  bark,  pnd  thus  the  writer 
hopes  that  this  interesting  species  may  live  many  more  years.  Abundant  seed 
has  been  collected  and  forwarded  to  the  U.  S,  Department  of  Agriciilture  in 
Washington,  D.  C.  A  quantity  of  seed  has  also  been  distributed  here  in  Hono- 
lulu, and  people  interested  in  showy  flowers  have  been  urged  to  plant  them 
Quito  a  niiuiber  are  now  growing  ju  Hdixihilii. 
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ftliilvaceae-Theaeeae, 

Kokia  drynarioides   (Sccni.)   Lewt. 

Koliio. 

KOKIA  DRYNARIOIDES  (Seem.)  Lewt.  in  Smitlison.  Misc.  C6ll.  LX.  5.  (1912)  3.  pi.  5,™ 

GoBsypium  dryuaiiiJiiles  Seem.  FI.  Vit.  (18(>r>)  22;— If.  Mann  iti  Proc.  Am,  Aeail.  Vll. 

(1867)  157;  et  Fl,  Haw.  Isl.  Proe.  Ess.  Inst.  V.   (1867)   141;— Hbd.  PL   Haw.  Isl, 

(1898)  51  — Del  tWst   111   Fl   Ins   Mar   Pae   VI    (18W)  120— Hibiscus  drynailoides 

Knntze  Re^    Gen    PI    I    (ISBl)  68 

Lea\ei  on  long  petioles    membraneous,   glabrous    but  witli   s.   few   bronniili   hairs   nt 

the  base  of  the  ^eini    cordate  T  to  5  lobeii,  the  deltoid  lobes  iboiit  3  1  liu  deep,  the  basal 

Binus  quite  open     floweia  single  in  the  axils  of  the  uppermost  leaies    on  stout  peduncles 

of  2  5  to  5  em,  which  bear  at  the  middle  a  broadly  sessile  ind  obliquely   clasping  eadneons 

bract   of  8  to   10  mm  in  length     layolueral  braits  broadly   o\ate  to  sub  cordate,  obtuse, 

eutire,  7  to  13  ner\ed,  2  5  to  3  cm  long,  and  2  5  em  or  more  broad    glabrous    eornceous 

ciItx  urceoltte,  trtineate,  thin  seanons,   petals  red    oboi  ate  oblong    entire    7 ')  to  10  cm 

long,  silkj   outside,  stiminal  column  of  same  length    truncate  or  obsoleteH   3  to  3  toothed 

at  the  apex,  antheriferous  m  the  upper  third  with  short  filaments    stjle  slioitly  eTserted 

claiate     5  grooved      o\arj    5  celled,    each    cell   nitli    one    asteudin^   o\iile,    tB£i3ule    o\oil 

25  cm    thick  woodv,  opening  tardiU   near  the  apex,  seeds  oboioiil    cohered  with  a  short 

reddish  brown  tomentutii 

Of  this  excepiimtrlv  interestmfr  species  there  has  lieon  otih  one  tree  in  CMstence 
up  to  .1  few  months  asro  This  s.iine  tree  whiih  was  deelnred  daad  showed  still 
some  siKiis  of  hfe  and  produced  a  few  capsules  with  mature  seeds  but  this  is 
evidently  the  last,  oiily  a  small  branehlet  havinjr  produced  a  few  leaves.  Seeds 
of  this  tree  have  been  jjlanted  by  the  manafrer  of  the  Jlolokai  Ranch  Co.  and  by 
Mr.  G.  P.  Wilder,  who  secured  the  last  ones  to  be  had.  A  few  have  been  sent 
to  Washington  to  the  Bureau  of  Plant  Introduction.  Thus  it  is  hoped  still  to 
perpetuate  this  most  interesting:  plant.  Several  trees  occurred  on  the  west  end 
of  Moloaki,  at  Mahana,  all  bavintr  now  died,  owin^  to  ravaf;es  of  cattle,  sheep 
and  t?oats,  which  eat  off  the  bark  and  leaves.  On  Oahii,  at  the  eastern  end,  on 
the  hills  of  Makapiiu  and  Koko  Head,  firew  a  variety  of  this  species  with  lanceo- 
late iiivohieral  bracts,  which  has  lontr  been  extinct.  It  was  deKci'il)oii  In-  Ijewton 
as  a  new  species,  though  really  on].\-  of  varietal  rank. 

It  should  be  called  Kolia  <Jr\jiia>-i(>id<n  var.  lanvfiiJala.  Thv  rcasoiis  for  this 
ehausre  i\v>-  cxphiined  in  the  generic  discussion. 

theaceae:. 

The  fiimily  Theaceae.  with  its  HJ  jrcnera  and  aliout  174  s|>i>cicH,  is  rather  con- 
fined to  the  tropical  and  subtropical  resions  of  the  world.  A  few  appear  in  the 
temperate  refrions  of  the  northern  hemisphere  in  America  and  Asia.  The  semis 
Eurya  is  the  only  representative  of  this  family  in  the  Hawaiian  Islands,  where  it 
has  one  endemic  species.  To  this  family  beiongs  Thm  siticmin  L.,  the  Tea  of 
commerce,  which  is  found  wild  in  the  interior  of  the  south  Chinese  island  Hai- 
nan, and  T^jiper  Assam  in  Hensral,  from  whence  it  was  Introduced  as  an  agricul- 
tural plant  into  China  and  Janan  about  810  A.  1). 
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EURYA  Thunb. 

Trees  or  shrubs  with  coriaceous  leaves.  Flowers  sinf^le  or  exceptionally  in 
very  short  racemes,  which  are  axillary. 

Subgenus  TERNSTBOESnOPSIS  Urb. 

Flowers  dioecious,  corolla  fleshy.  Male  flowers,  with  10  to  15  stamens  in  one  lov/, 
the  anthers  twice  as  long  as  the  filaments,  linear  lanceolate,  sjilit  down  to  tlie  base.  Ovary 
3-eeIled,  in  each  cell  15  ovules,  of  which  the  most  are  pendulous  while  the  upper  are 
nearly  horizontal.  Styles  3,  with  ovate  lanceolate  stigmas.  Fruit  a  berry  with  12  seeda 
in  each  cell.  Cotyledons  shorter  than  the  radicle  of  the  embryo. — Leaves  spiral.  To 
this  subgenus  belongs  the  Hawaiian  species  (Kuryif  mnAwicrnxiK  Gray)  only. 

The  geniis  to  which  the  Hawaiian  species  belongs  consists  of  about  36  species 
and  several  subspecies  which  are  distributed  over  Mexico,  South  America  and 
the  East  and  West  Indies. 

Eurya  sandwicensis  A.  Gray. 

Anini  or  Wanini. 

EDEYA  SANDWICENSIS  A.  Gray.  Bot.  U.  S.  E.  E.  (1854)  209;— H.  Mann.  Proo. 
Am.  Acad.  VII  (1867)  156,  et  PI.  Haw.  Isl.  (1867)  134;— Wawra  in  Flora  (1873) 
]l)8;-IIbd.  H.  Haw.  Isl.  (1888)  41;— Del  Cast.  111.  Fl.  Ins.  Mar.  Pae.  VI.  (1890) 
117;— Szyszyl.  in  Engl,  et  PrantI  Pflzfam.  lit.  6.  (1895)  189,  et  Engl,  in  Nachtr. 
(1S97)  247; — Heller  I'l.  Haw.  Isl.  (1897)  S56.— Ternstroemlopsls  sandwicensla 
Urban  in  Ber.  Deutsch.  Bot.  Ges.  XIT.  (1896)  49. 

A  small  tree  5  to  6  m  in  height,  or  at  higher  altitudes  a  shrub  2  to  3  m,  the  ultimate 
bianehlota  pubescent;  leaves  obovate  oblong,  obovato  or  oval,  obtuse,  or  bluntly  acuminate 
at  the  apex,  cordate  at  the  base,  closely  serrate,  thick  coriaceous,  or  subehartaceous, 
somewhat  shining  above,  5  to  7.5  cm  long,  25  to  30  mm  wide,  on  short  petioles  of  2  to  3 
itiui;  flowers  solitary  in  the  asils,  subsessile  or  on  pedicels  of  6  mm;  sepals  dark  purplish, 
coriaceous,  suborbicular,  persistent;  petals  deciduous  in  the  fertile  flowers,  somewhat 
fleshy,  ovate  or  obovate,  about  8  mm,  yellowish;  stamens  free,  very  short;  anthers  mucro- 
nate;  styles  2  to  3,  distinct;  berry  dryish,  globose,  black,  about  10  mm  in  diameter, 
tubereulate,  crowned  by  the  styles;  seeds  12  in  each  cell,  globular-reniform,  with  a  thin 
testa;  albumen  scanty;  cotyledons  thick  and  broad;  radicle  somewhat  longer. 

ITillehrand  in  hia  Flora  of  the  Hawaiian  Islands  describes  a  variety  /?,  with 
lar^'er  leaves,  rounded  or  acute  at  the  base,  from  Kealia,  Kauai. 

Wawra  in  Flora  {1873),  page  168,  describes  this  particular  form  as  Eurya 
sandwicensis  Gray,  fm.  grandifolia  Wawra,  arbuscula  foUis  tenerioribus,  sparsis, 
i  poll,  longis,  l^a  P"''-  ^o(m,  basi  rotundatis  vel  acutis,  minutissime  serrulatis; 
peduiiculis  4  Hn.  longis,    Kauai  um  Kealia,  etc.  2025, 

The  variety  is  not  known  to  the  writer.  The  species  occurs  on  all  the  islands 
of  the  group,  especially  in  the  middle  forest  zone  up  to  5000  feet  and  even 
higher.  It  is  a  small,  rather  glabrous  tree,  but  more  often  a  shrub.  It  is 
known  to  the  old  natives  as  Wanini,  or  Anini.  On  the  summit  of  Waialeale, 
Kauai,  the  writer  met  with  this  species  as  a  stiff  shrub,  with  very  large  fruits, 
as  compared  with  those  of  the  middle  forest  zone,  where  the  berries  do  not 
become  larger  than  6  mm. 

The  Wanitii  is  peculiar  to  the  Hawaiian  Islands,  outside  of  which  it  has  not 
been  found. 
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GUTTIFERAE: 

The  family  Giittiferae  reaches  its  highest  development  between  the  tropics  of 
Cancer  and  Caprieom,  and  only  the  genus  Hypericum  is  fonnd  also  outside  the 
tropics.  To  this  family  belong  the  Mammei  apple,  the  Mangosteen,  and  other 
edible  fniits.  The  genus  Calophyilnni  is  here  n^presented  by  only  one  cosmo- 
politan species. 

CALOPHYLLUM   L. 

Flowers  polygamous;  sepals  and  petals  not  always  ilistiniriiishable  from  eadi  other, 
tofretlier  4  to  12,  in  2  to  3  tows,  imbricate;  stamens  many,  free  or  hardly  united  at  t!ie 
base,  filiform,  with  ovate  or  elongate  anthers,  long  style  and  peltate  stigma.  Fruit  u 
dmpe  witli  thin  sarcocarp,  with  crustaceons  stone  and  globose  or  ovoid  seed.  Trees  with 
shiny  eoriaeeous  leaves,  with  numerons  parallel  nerves,  and  medium  sized  or  rather  small 
flowers,  arranged  in  racemes  or  panicles. 

The  genus  Calophyllnm  with  its  55  species  occurs  in  the  old  world,  with  the 
exception  of  4  species  which  are  found  in  tropical  America.  Only  one  species, 
C  Inophyllum,  the  true  Hawaiian  Kamani,  is  represented  in  these  islands.  It 
is  the  most  noteworthy  species  of  those  occurring  in  the  old  world.  It  produces 
the  real  Balsamum  Mariae,  and  a  resin  called  Tacamahak. 

Calophyllum  inophyllum  Linn. 

Kamani. 

(Plate  122.) 

CALOPHYLLUM  INOPHYLLtTM  Linn.  Spec.  Plant.  I.  (1T.'>3)  .513;— Forst.  Prodr.  (1786) 
no.  225;— DC.  Prodr.  I.  (1824)  562;— Guillem.  Zeph.  Tait.  (1830-1837)— no.  337;— 
EndL  Fl,  Suds.  (1836)  no.  J397;— A.  Gray,  Bot.  U.  S.  E.  E.  (I8.'>4)  218;— Paiicher 
in  Ciizent,  Tahiti  (1860)  223;— Seem.  Fl.  Vit.  (1865)  12;— Parkins  Draw.  Tah. 
PI.  (ined.  cf.  Seem.)  t.  55;— H.  Mann,  Proc.  Am.  Aead.  VII.  (1867)  156,  et  FL 
Haw.  Isl.  in  Proc.  Esses  Inst.  V.  (1867)  133;— Nadeaud  Enum,  Tahit.  PI.  <1S73) 
no  440.— Wawra  in  Flora  (1874);- Hbd.  PJ.  Haw.  Isl.  (1888)  40;— Del  Cast.  111. 
Ins.  Mar.  Pae.  VL  (1890)  116,  et  Fl.  Polyn.  Franc.  (1893)  10; — Engler  in  Engl,  et 
Prantl  Pflzfam.  III.  6.  {1895)  222.  Fig.  105;- Wilder  Fr.  Haw.  Isl.  (1911)  152. 
pi.  74 Brigham  Ka  Hana  Kapa   (191])  171,  iig.  102. 

Leaves  eoriaeeous,  shining,  broadly  oblong  or  obovate,  20  era  x  10  cm  rounded  or 
emarginate,  on  petioles  of  about  2.5  cm;  racemes  axillary,  5  to  17  cm  long,  the  pedicles 
2.5  to  3.5  cm  with  short,  soon  deciduous  bracts  at  the  base;  sepals  4,  rounded  8  to  10  mm 
long;  petals  4,  rarely  6  to  8,  white,  oblong  14  to  16  ram;  stamens  numerous,  style  4  to  6 
mm;  fruit  globose  2.5  to  4  em  thick;  the  flowers  are  fragrant. 

This  beautiful  cosmopolitan  tree,  which  grows  always  near  or  at  the  sea- 
shore, reaches  a  height  of  50  to  60  feet  or  even  more;  it  forms  large  groves  in 
certain  districts  of  the  islands.  One  is  especially  remarkable  on  the  Island  of 
filolokai,  at  the  entrance  of  the  valley  of  llalawa,  which  has  been  referred  to 
by  the  earliest  navigators.  Trees  of  this  species,  which  was  found  here  by  the 
first  white  men  and  is  therefore  counted  as  indigenous,  occur  on  all  the  islands 
of  the  group  on  the  sea-shores.  It  is  also  known  through  all  tropical  Asia  and 
Polynesia.  Its  Tahitian  name  is  Tamanu,  while  it  is  known  in  Samoa  as  Tefau. 
The  Samoans  employ  the  oil  of  the  nuts  as  a  remedy  for  eye  catarrh,  while  in 
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Gutti  ferae-Plaeoiirtiaceae. 

Nsmni  (Mi(;ronesia)  it  is  employed  for  skin  diseases.  In  Fiji  the  tree  is  Itiiowii 
as  Biol.  Seeman  in  liis  Flora  of  Fiji  writes:  "The  most  valuable  oil  pro- 
dueed  in  Fiji  is  that  extracted  from  the  seeds  of  this  tree.  The  natives  use  it 
for  greasinf^  their  bodies  and  polishing  their  arms." 

The  Ilawaiians  nsed  the  wood  for  calabashes  or  poi  bowls.  In  India  the  tree 
is  known  as  Alexandrian  Laurel  and  its  wood  is  used  for  cabinet  work,  ma- 
chinery', railway  sleepers  and  mast  spars.  The  i\'ood  is  moderately  hard,  close 
grained  and  of  a  reddish  brown  color.  The  resin  exndini;'  from  the  bark  is 
useful  in  indolent  ulcers. 

FLACOURTIACEAE 

This  family,  consisting  of  70  Kcncrn;  and  more  than  500  species,  is  exclu- 
sively tropical.  Not  a  single  species  is  found  either  in  Europe  or  North  America. 
They  are  distributed  from  India  to  Australia,  Africa  and  the  Pacific  islands. 
Nearly  all  Flacourtiaceae  inhabit  the  lowlands  or  lower  forest  zone. 

The  family  is  represented  in  the  Hawaiian  Islands  by  two  species  belonging 
to  the  {Ten  us  Xylosma. 

XYLOSMA  I'orst. 

Flcvev!    1    e    o        nrol      lol   ),d    o  Qi]        lol  e<!   4   to         "o         I  at  united  at   tlie 

base  br  ate  ouall  r  I  <ite  1  et  l3  none  '>tan  ens  n  n  ero  i  k  r  oiiiide'l  by  :iti  an- 
nular 1b  b  the  latter  ottei  co  aist  ng  of  Bevenl  glinds  fila  enti  free,  filifonn,  long; 
jnthers  ro  nd  or  elliit  eal  ^  celled  eictrorBe  versatile  0  ar>  want  ng  in  the  iiinle  flow- 
ers surrounded  by  a  d  icus  or  rarely  by  stam  nod  a  1  celled  free  witU  2  to  3  plai-entas, 
each  witl  2  or  (4  to  6)  ascend  ng  ep  tropo  s  o  les  Style  sliort  occ^sionalty  entirely 
nussng  St  (,n  a  peltatel  lobed  Fr  t  a  to  N  seelel  1  err\  w  tl  1  ttle  fruit  flesh.  SbbiIb 
obo  o  1  w  th  rich  alb  len  e  lr>o  larj,e  t  tl  Iroal  ot  ledo  3  — S  all  trees  or  alinibs, 
often  w  th  ax  liar  v  tlorns  It  ar  el  n  tl  e  Ha  n  la  spec  ee  Leaves  alternate, 
si  ortlj  pet  oled  entire  or  lentate  eremte  cor  aceo  s  w  tho  t  st  pi  les  Flowers  small, 
n  short  ax  lliry  ra  e  nes  with  sn  all  bracts 

A  |,enus    f  4j  species   distributed  over  all  tropical  countries  with  the  excep- 
tion of  Afr  ca     Th  rt\  two  species  alone  lie  f  nind  m  Amer  ca  while  only  four 
are  known  from  Polynesia,  including  the  two  Hawaiian  species. 
kp;y  to  the  species. 


Xylosma   Hawaiiense   Seem. 
Maiia. 

XYLOSMA  HAWAIIENSE  Seem.  Flora  Vit.  (IRM)  7;— Mann  Proe.  Am.  Acad.  VII. 
(]Sfi7)  l.ill,  et  Fl.  Haw.  Isl.  Proc.  Ess.  Inst.  V,  {18(17)  122;— Wawra  in  Flora 
(1873)  171;  — Ubd.  Fl.  Haw.  Isl.  (1888)  21);— Del  Cast.  111.  Fl.  Ins.  Mar.  I'ae. 
VI.  (ISSn)  1(10. — Myroxylon  Hawaiiense  (Seem.)  O.  Ktze.  Rev,  Gen.  PI.  (isni) 
44;— Warburg  in  Engl,  et  Prantl  III.  6a.  (1S93)  41 ;— Heller  PI.  Haw.  Isl. 
Minnes.  Bot.  Stud.  Bull.  TX.  (1897)  8.^6. 
Leaves  dieticlioiis  on  petioles  of  12  mm,  ovate  or  rounded  7.S  to  10  cm  long,  6  to  l.n 

cm  wide,  shortly  aciinunate,  entire,  tliic'l,,  coriaceous,  t,HabroiiH;   flowers  small  greenish   ol 
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Placourtiaceae. 

retJilish.  iboiit  s  m  zati'iiic  ot  lit  to  1)  niiii  in  Ipiigtli.  otteii  Bovernl  nu'emps  fr 
gemma,  the  pedicels  of  about  the  same  length,  iiracteolate  below  the  middle;  male 
aepals  4,  i^oDuected  at  the  base,  ovate,  obtuse  3  mm,  margins  ciliate;  stamens  2  or 
as  long,  on  a  raised  torus  and  surrounded  hy  a  erenulate  dise;  female  flowers:  e 
quincunial,  ovary  suirounded  by  a  crenulate  dise  and  a  few  rndimentarv  statnens; 
sessile,  peltatelv  2  to  3  (or  4)  lobe-1,  the  loleo  lefievpd  idai-etitas  3  (-4)  "witli  3  pe 
ovules  to  eaeh,  berrj  reddish  somewhat  <lr}  S  to  12  mm  long,  ovoid;  seeds  5  mm; 
straight  in  copious  albumen,  but  shorter,  the  riidicle  shorter  than  the  broad  fo 
cotyledons. 

The  Mmia  is  a  vei^-  handsome  tree,  conspicuous  in  the  forest  by  its  i 
young  leaves.  It  thrives  beat  in  the  drier  districts  on  the  Islands  of  Oal 
Kauai  only.  The  Maiia  of  Molokai,  Hawaii,  and  ftlaui  is  botanieally  vi 
to  another  species. 

In  the  forest  of  Kopiwai,  a  semi-dry  district  on  the  leeward  side  of 
it  grows  to  a  height  of  30  feet,  developing  a  more  or  less  straight  trunk  o: 
times  more  than  a  foot  in  diameter,  with  a  smooth  bark.  It  is  eonspieii 
account  of  its  large  ovate  or  rounded  leaves,  which  are  of  a  dark-greei 
with  reddish  hue  and  shining.  It  is  not  uncommon  at  an  altitude  of  20( 
and  sometimes  as  high  as  3000  feet,  where  it  ean  usually  be  found  in  co 
\vith  the  Hame  or  Ilaa,  Kopiko.  Aha>x\-a.  and  others. 

It  is  confined,  like  the  Kalia,  to  the  Islands  of  Oahu  and  Kauai. 
former  island  it  grows  in  nearly  all  the  valleys  of  the  leeward  side,  but  h 
been  observed  in  Piinaluu,  on  the  windward  side  of  Oahu;  at  lower  elevi 
usually  is  not  taller  than  20  feet,  or  sometimes  even  less. 

On  Kauai  it  is  found  in  the  hiwer  forest  /one  above  Waimea,  in  the  w 
Kopiwai,  where  it  is  a.s.soeiated  with  the  AJpliitoiiia  fxceha  (Kauila),  1 
na  aurea,  the  Halapepa,  Saniahim  prifriilariinn.  Sandalwood,  and  others; 
Kaholuamano  and  probably  in  the  woods  a.bove  Koloa,  It  is  not  found 
of  the  Hawaiian  group,  but  has  a  relative  in  the  Marquesas,  Tonga  ai 
islands. 

There  seem  to  be  intermediate  leaves  between  this  species  and  the  foil 
on  Lwnai  occurs  a  tree  with  entire  leaves,  while  others  have  a  faint  sug 
of  crenate  leiivfs;  ovidoiitly  the  two  species  are  very  little  distinct  spec 
The   followinsf  may   only  bf  .-i    i;<ii)d  v.iriety  of  the  former. 

Xylosma  Hillebrandii  Wawra. 
Mana. 


XTTIiOSMAHIIiLEBEANDn  Wawra  in  Flora  (1873)  171  —in  d  ri  lt«ift  Tt.1  (1S8 
Del  Cast.  111.  Fl.  Ins..  Mnr.  Pae.  VT.  (1H91I)  1  nO  — MyroJtylon  Hilletirandll  ( 
O.  Ktze.  Rev.  Oen.  PI.  I.  (1891)  44;— Warburg  in  pTigl  a  1  nntl  I'd^tam 
(:S93)   41. 

Leave?  on  petioles  of  12  mm,  ovate-obiong,  fi  to  10  em  Ions  3  to  7  cm  wulo,  so 
obtuse,  or  acute,  contracted  at  the  base  or  rounded,  re^^ndh  erennte,  e\en  siuu 
teeth  tipped  with  a  callous  gland,  membratieo'is,  chartiPeous  or  in  ier\  dry  ilistn 
cseoua,  glabrous  and  shining,  raeemcs  puhemlous,  12  to  2')  mm  long,  witli  11  to  12 
on  pedicels  of  2  to  6  mm,  which  are  Iiracteolate  nboie  the  base  and  articulat 
flowers:   sepals   4,  broadly   ovate  or   triansjulai',   with   a   white   pubesfence   on   bot 
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ciliate,  disc   4-lobedi   female  flowers:   sejials   i,  occasionally   Ti, 
Ftyle;  placentas   (2,  rarely  3),  each  with  3  pendulous  « 
beaked  with  the  permanent  stj'le.. 

This  tree,  which  is  also  called  Maua  by  the  natives,  is  to  be  found  oi 
islands  of  the  group,  with  the  exception  of  Oahu  and  Kaiiai.  It  differs 
from  its  cogener  in  its  leaves,  which  are  not  entire,  but  erenate.  It  is 
smaller  tree  in  certain  localities,  only  reaching  a  height  of  10  to  15  fi 
Eering  the  very  dry  lands  on  the  leeward  sides  of  Lanai,  Molokai,  Haw 
Maui.  On  the  latter  island  on  the  southern  slopes  of  Ilaleakala,  and  on 
in  the  rain  forest  of  Kati,  it  reaches  its  best  development:  there  have 
served  trees  40  feet  in  height  with  a  trunk  of  over  one  foot  in  diamete 
Maua  presents  a  very  poor  appearance  on  the  west  end  of  Molokai,  w 
dividual  trees  are  still  to  be  found  on  the  slopes  of  Mahana  vallej'.  Wi 
and  stunted,  it  stands  as  a  relic  of  by-gone  days,  the  remnant  of  what  i 
a  beautiful  forest.  Its  associates.  Gardenia  Briffliami  (Nan),  Reynolds 
wicensis  (Ohe),  Kokia  drynarioides  (Kokio),  and  others,  of  which 
few  are  left,  have  experienced  a  similar  fate,  and  in  time  not  far  benct 
things  of  the  past.  On  Hawaii,  it  grows  on  the  aa  (rough)  lava  fields 
waawaa  and  Iluehue,  North  Kona,  and  Kawaihaeiuka  (2000  feet),  ar 
elevation  of  4000  feet  on  the  slopes  of  Mauna  Loa  on  the  land  of  Keaul 
Kilauea  volcano.  Here  the  tree  is  larger  and  of  similar  size  to  the  . 
Kauai  and  Oahu.  On  Lanai  it  miiy  be  found  on  the  dry  ridfres  as  well  i 
flat  land  of  Kaa,  where  a  peculiar  forest  of  an  area  of  perhaps  30  acres  1 
stood  the  ravages  of  cattle  and  sheep,  but,  as  on  Molokai,  is  rapidly  sue( 

On  Maui  it  grows  above  Maka.wao  and  on  the  southern  slopes  of  the  < 
Haleakala  on  the  lava  field  of  Auahi.  district  of  Kahikinui,  at  a  height 
feet  above  sea  level.  Both  Manas  blossom  usually  in  midsummer,  but 
ticular  month  can  be  stated,  as  the  flowering  period  varies  greatly  accc 
locality  and  environment. 

This  species  is  closely  related  to  the  Tahitian  Xylnsma  suarcohn. 
while  the  other  Maua  approaches  very  closely  Xi/I'isiiia  orbiciilatu 
the  Viti,  Marquesas,  and  Tongan  islands. 

This  species  is  quite  variable.  Specimens  from  the  west  of  Molokai  ; 
distinct  from  those  of  East  Maui,  above  Makawno;  from  the  latter  ] 
racemes  are  the  longest  in  any  specimen  of  this  species,  being  25  to  30 
on  the  naked  branch  below  the  leaves,  while  in  those  from  Molokai  the 
are  very  short  and  axillary  only.  Iti  rcij;inl  1o  the  Ifavos,  the  eronatia 
very  much  also,  some  having  almost  entire  Icavi's. 

thyme:laeaci:ae. 

The  family  Thymebicaocae  is  a  ratb.T  small  oiio.  consistiiig  of  37  sjei 
about  455  species.  "With  the  exception  of  the  I'olar  /otieH,  tlie  famil 
tributed  over  the  whole  globe,  and  ranges  fnim  Terra  del  Fueuo  to 
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in  America,  and  In  the  old  world  from  New  Zealand  to  Norway.  It  is  poorly 
represented  in  the  tropical  and  temperate  regions,  but  is  very  rich  in  species  in 
the  sub-tropical  regions  of  Africa  and  Australia,  and  in  the  steppes  of  Asia. 
In  the  Hawaiian  Islands  the  family  is  represented  by  the  genns  "Wikstroemia, 
which  has  about  eight  species  in  this  archipelago,  all  of  which,  with  the  ex- 
ception perhaps  of  one,  are  endemic.  Three  species  become  trees.  The  others 
are  small  shrubs. 

WIKSTROEMIA  Endl. 

Flowers  lieriJiapUrodite,  tetrSnicroiis,  Keteptacle  long  tylirnlrical.  Calyx  lobes 
Epreading,  petals  none.  Stamens  in  two  alternate  rows,  inserted  in  tlie  upper  portion  of 
the  receptacular  tube,  the  upper  near  the  top  of  the  tube  opposite  the  lobes.  Hypogynous 
scales  4  to  2.  Ovary  sessile,  glabrous  or  toinentoBe.  Styte  very  short,  the  large  globose 
stigma  therefore  almost  sessile.  Fruit  a  drupe,  or  dry,  and  then  eneloaed  by  the 
reoeptacnlar  base.  Albumen  scanty  or  none.  Embryo  with  fleshy  cotyledons. — Shrubs  or 
trees  with  opposite  or  rarely  alternate  leaves.  Flowers  terminal  in  short  racemes  or 
spikes.      Bracts  none. 

This  genus,  whose  Hawaiian  species  are  known  to  the  natives  by  the  name 
Akia,  is  composed  of  about  20  species,  found  in  the  Indo-Malayan  region,  China, 
Australia  and  the  Hawaiian  Islands;  in  the  latter  locality  about  eight  species 
are  endemic.  All  have  a  very  tough  hark  and  furnished  one  of  the  strongest 
Hawaiian  fibers.  The  Hawaiian  Akia  or  Akca  contain  an  acrid  narcotic  and 
were  used  for  stupefying  fish. 

KEY  TO  THE  SPECIES. 
Leaves  ovate,  smalt,  3.5  em,  glabrous. 

Spikes  short,  glabrous ,      W.  oahuensis 

Leaves  large,  ovate-oblong,  occasionally  pubescent. 
Spikes  tomentose,  thick. 

Branches  often  drooping,  spikes  often  3  cm  long W.  sandwicensia 

Branches  stiff,  erect,  spikes  4  to  7.5  em,  many  forked W.  furcata 

Wikstroemia  oahuensis  (Gray)   Rock, 

A  Ida. 

(Plate  124.) 

WIKSTEOEMIA  OAHUENSIS    (Gray)   Rock.— Wiksttoemla  foetida   var.   Oahuenais  Gray 
in  Seem.  .loiirn.  Bot.  IIL  (1865)  302;— Seem.  Flora  Vit.  (1866)   207;— H.  Mann  in 
Proc,   Am,  Acad.  VTI,   (1867)   199;— Wawra  in  Flora   (1875)   175;— Hbd.  Fl.  Haw. 
Tsl.   (18S8)   385.— Wikstroemia  Indica  Del  Cast.  111.  Fl.  Jns.  Mar.  Pac.  Vfl  (1892) 
280.— Dlplomorplia  Oahuensis  Heller  in  Minnes.  Bot.  Stud.  Bull.  IX.  (1897)  860. 
Leaves  ovate  or  ovate-lanceolate  2.5  to  5  cm  long,  12  to  S-l  mm  wide,  on  petioles  of 
2  to  4  mm,  acute  at  the  apex,  rounded  or  slightly  contracted  at  the  base,  glabrous,  pale 
underneath,  thin  chartaceous;  flowers  6  to  12  on  pedicels  of  1  mm,  clustered  at  the  head 
of  a  short  temiinai  peduncle,  the  cluster  at  most  elongating  into  a  spikelet  of  4  mm  in 
length;  perianth  pale  or  greenish  yellow,  tubular,  puberulous,  about  7  mm  long,  including 
the  spreading  lobes,  which  are  somewhat  obtuse,  and  perhaps  half,  often  less,  the  length  of 
the   tube;    lower   stamens    at   the   middle   of   the   tube   or   somewhat    higher;    hypogynous 
scales  4  to  5,  linear,  connate  at  the  base,  as  long  as  the  ovary,  which  is  glabrous  except 
the  apex  which  is  often,  but  not  always,  strigose-pubeseent,  style  very  short,  with   capi- 
tate stigma;  drupe  ovoid,  6  to  8  mm,  reddish  yellow. 

This  species  of  Al-ia  is  usually  a  shruli  2  to  4  feet  hiirh.  but  on  the  upper 
slopes  of  Mt.  Konabnanui  it  is  a  small  tree  12  to  15  feet  in  height,  where  it 
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grows  in  eonipaiiy  with  Chiirodcnilroii  plaiyplnjUnni,  Lobelia  macrostachys, 
Fittosponim  spatbidatiini,  several  species  of  Pelea,  Scaevola  glabra  and  others. 
On  the  low  lands  on  the  outskirts  of  the  forest  on  open  jilades,  as  in  Niii  Valley, 
it  is  only  2  feet  or  so  in  height.  The  trunk  and  branches  are  clothed  in  a 
black,  very  tough,  fibrous  hark,  which,  owing  to  its  strength,  was  employed  by 
the  natives  for  ropes  and  other  purposes  where  strong  fiber  was  needed;  it 
almost  equals  the  Oloiia  in  strength.  The  plant  is  poisonous  and  was  employed 
by  the  natives,  similarly  to  the  AitJiola  or  Aiilndu  (Tcpltrosia  piscatoria)  for 
fishing.  The  plant  was  pounded  to  pulp  and  thrown  into  the  water,  which 
stupefied  the  fishes  in  the  immediate  neighborhood,  which  tioated  to  the  surface 
of  the  water.     This  mode  of  fishing  has  been  forbidden  of  late, 

Wikstroemia  sandwicensis  Mcisn. 

Alio. 

WIKSTROEMIA  SANDWICENSIS  Jleijiier  in  DC.  Trodr.  XTV.  (lS.)(i)  ur>;—  Gray  in 
Seem.  -Toitr.  Bot.  III.  (]H(i5)  303;— Seem.  Fl.  Vit,  (I8(i(i)  200;— Mann  Proe. 'Aiti. 
Acad.  VII.  (1867)  199;— Hbd.  Fl.  Haw.  Tsl.  (1888)  38fi;-De1  Cast.  111.  F],  Ins. 
Mar.  Pae.  VII.  (1892)  280;— Gilg.  in  Engl,  et  Prantl  Pflzfam.  HI.  6a.  (1894)  23.1.— 
W.  foetida  var.  glauca  Wawra  in  Flora  (1875)  1T6— Diplomorpha  aaudwlcensla 
Heller  in  Minnes   Bot   Stnd    Bull    IX    (lf)<)   )   861 

Leaves  dark  green  glabrous  or  sliglitlv  pube'^cent  underneath  es|  epinlly  along  the 
midrib  and  veins,  chartai-eoiis  and  famth  nerved  o\ate  or  oiate  oblong  to  lanceolate,  -t-10 
em  long,  2.5-4  cm  wide,  on  jetioles  ot  <  *<  mm  which  are  often  pnbement  atnte  at  both  ends 
or  often  rouniled  at  the  base  adult  spikes  i  30  mm  long  on  pedunclea  of  2  6  inm,  suberect 
or  drooping,  usually  terminal  densely  flowered  near  the  apex  the  rj,ehjB  thielt  aqiiarrose 
and  tomentose,  fiometimaa  dichotomouslj  forking  pemnth  on  a  short  pedicel  of  1  "im, 
siiky  tomentose  5-6  ram  long  the  lobef  somewhtt  obtuse  >nalei  4  linear  free,  as  long  as 
the  ovary,  drupe  ovoid  8  1(1  mm   usually  only  two  maturing  at  the  apex  of  tlie  spike. 

To  this  species  will  have  to  be  rtferred  LeveiUe's  H  ihstroemia  Faurici,  which 
is  based  mainly  on  the  pubescent  leaves. 

The  writer  has  large  material  of  this  species  (W.  sandwicensis)  with  perfectly 
glabrous  leaves,  and  again  specimens  with  leaves  which  are  pubescent  nnder- 
neath.  Pubescence  in  Hawaiian  plants  is  not  at  all  a  characteristic  to  be  relied 
upon,  which  anyone  who  has  collected  in  these  islands  can  readily  verify.  If 
one  should  make  new  species  of  a  plant  based  on  such  characteristics  there 
would  be  no  end  iuul  the  number  of  Hawaiian  plants  would  reach  several 
thousand. 

This  species  occurs  mainly  on  Hawaii  on  the  lava  fields  and  on  the  great 
central  plain  on  the  outskirts  of  the  forest  and  in  the  Koa  forest  at  an  elevation 
of  5000  feet,  where  it  is  a  small  tree  15  feet  high.  At  this  elevation  it  is  much 
branching  and  the  branches  are  drooping  and  sparingly  foliose.  Like  all  other 
Hawaiian  Akia,  the  bark  is  very  tongh  and  blackish.  It  fruits  prolifically 
during  the  winter  months,  Hillebrand  records  it  from  Ililo,  where  Paurie's 
si>ecimens  were  collected  also. 
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Thyni(ilaeaceae-M,vrtaeeae, 

Wikstroemia  furcata  (Hbd.)  Kock. 
Akia. 

broemia  sandwicensis  Moi.'ii.  var    furcata 
--     'iist.   111.  Fl,    Ills.  Jlar.   Pac.  YIl.   (1892) 

2S0.  '         ' 

Leaves  6  to  14  em  long,  2  to  5  cm  wide,  dark  green  above,  pale  nnderncatli.  glalirom 
on  both  sides,  shortly  contracted  at  the  base,  acute  or  rounded  or  siibeoniate,  acute  or 
obtuse  at  the  apex,  on  petioles  of  4  to  8  mm,  ehartaeeous;  spikes  5  to  7.5  em  long  re- 
peatedly forking  3  to  5  times,  yellowish  pubescent,  many  flowered,  the  poriantb  silky 
tomentose  on  a  ]wdicel  of  2  ram,  tube  of  perianth  yellowi'sli,  about  4  mtn,  the  spreading 
lobes  aeute.  about  one  third  the  length  of  the  tube,  apex  of  ovary  silky  pubescent,  as  well 
as  the  short  style  and  tbiek  stigma;  drupes  much  larger  than  iii  '11',  siinitirirriixis,  15  mm 
long,  ovoid,  bright  red;  seed  ovoid  to  aeute,  testa  thin,  blael;,  and  shining. 

Found  on  Kauai,  especially  in  the  swampy  jimjtles  back  of  Kaholuainnno  and 
Ilalemanu  at  an  elevation  of  4000  feet.  It  certainly  is  a  very  striking  plant, 
especially  dnring  the  month  of  October,  when  the  small  trees  are  loiided  with 
the  rather  larg;e,  bright  red  fruits.  The  branches  are  erect  and  not  drooping, 
and  rather  stout. 

It  differs  from  W.  sandwicensis  in  the  lonir  and  mnny-forkfd  Hpiki>,  the  large 
leaves,  and  the  large  bright  red  dnipes.  The  native  name,  like  that  of  till 
other  species,  is  AMa. 

MYRTACEAE. 

The  family  Myrtaceae  consists  of  72  genera  with  about  2700  species,  which 
belong  to  two  main  evolutional  centers,  one  in  tropical  America,  the  other  on 
the  Australian  continent.  It  is  less  numerous  in  species  in  Polynesia,  tropical 
Asia,  Africa  and  subtropical  America.  In  the  Mediterranean  region  only  one 
species  occurs,  the  ordinary  Myrtle.  The  family  cannot  adapt  itself  to  cold 
climates;  only  a  few  species  of  Eucalypti  occur  in  such  regions  in  Tasmania 
as  are  covered  with  snow  for  several  months  in  the  year. 

In  the  Hawaiian  Islands  four  genera  are  represented,  threi'  of  wliieli  |>i)wseHs 
one  species  each,  while  the  genus  Metrosideros  has  several  spreics,  of  which  one 
occurs  from  sea-level  to  9000  feet  elevation  in  the  most  varied  forms. 

Of  early  introduction  are  the  various  Guayava  species  (Gfuava)  and  of  lati^ 
the  genus  Eucalyptus,  with  about  fiO  to  70  species. 


I'etals  falling  off  single;  staiuinal  ■ 

Petals  cohering,  falling  oft  togethe 

Pruit  a  capsule 


JAMBOSA  DC. 

Receptacle  obconical,  funnel-shaped,  cup-shaped  or  eylindrical,  gradually  tapering  into 
the  pedimcle,  and  prolonged  over  the  ovaiv;  riilated  cliscns-liki>  at  the  insertion  of  the 
stamens.      Calyx   lobes   comparatively   liirfic,   iistiiilly   scuiicircular.      Flowers   single   or   in 
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Slyrtaceae. 

The  ijoiiiiN  .J;iiiib(wa  consists  (if  nlKiut  120  species,  wliicii  are  distributed  over 
tlie  ludo-Malayan,  but  espeeiaily  Malajjassic,  regions;  also  over  north-eastern 
Australia  and  Polynesia. 

In  the  Hawaiian  Islands  the  yeniis  is  represented  by  one  cosmopolitan  species. 

Jambosa  malaccensis  (Linn.)  P. DC. 

Oliia  ai,  Mountain  Apple. 

(Plate  125.) 

JAMBOSA  MALAOCBNSIS   (Linn.)   P.   DC.  Prodr.  III.   (1828)   286;— Uook,   et  Am.  Hot. 
Bcei!h.   (1832)   83;— Endl.  Flora  Buds,  in  Aim.  Wien.  Mua.  (1830)   181,  n.  1-lGli;— 
Guillem.  Zeph.  Tail.  (1836-1837)   no.  20  8;— Pane  her  ju  Cnz.  Taliiti,   (1860)   232;— 
Jardin  Hist.  Nat.  Ilea  Marqu.  (1858)  24;— Nadeuud  Enum,  Tab.  PI.  (1873)  488;— 
Niedenau  in  Engl,  et  I'rantl  Pflzfani.  lU.  7.   (1893)  84;— Wilder  Prnits  Haw.  Isl. 
(1911)  2(1.  pJ.  8.— Eugenia  malaccen^e  Linn,  Spec.  PI,  ed.  L  (1753)  470;— Forst. 
Prodr,  (1786)  no,  220;— Gray  Bot.  U.  S.  E.  E.  (1854)  510;— Seem.  PL  Vit.  (1866) 
77;  — Mann  Proc.   Am.   AcaO.  VII.   (1867)    166,   et  Fl.   Haw.   Isl-   Proc.  Eas.   Inst, 
V.  (1867)  245;— Mrs,  Sinclair  Ind.  Plow,  Haw.  Isl.  (1885)  pi.  41;— Hbd.  PI.  Haw, 
Isl.   (1888)   128;— Del  Cast.  Ill,  PI.  Ins,  Mar.  Pae.   VI,   (1890)   169,  et  PI.  Polyu, 
Frane.  (1893)   67;— Heller  in  Minnea.  Bot.  Stuil.  Bull.  IX,   (1SS7)   862;— Erigham 
Ka  Hana  Kapa  Mem,  B.  P,  Biali.  Mus.  I!!.  (ISU)  150,  fig.  93.— Jfunbosa  domestlca 
Rumph    Herb    Amb    1    (1-41)   1.      t    3    — Blume  Mus    Bot    (1^49)   91.— J.   pur- 
puraBceus  DC  I    t. 
Leaves   opposite    elllptlC^l   or   oboi  ate  oblong    15   to   tO   e  n   long         to   7.,'>   pin   wide, 
on  petioles  of  1_  mm   auddenlv  acuminate   dark  green  and  ihining   not  dolto.l,  tlie  sinuate 
marginal  nerve  distant  from  the  edge    tymes  axillary   usually  canline    short,  about  5  em 
long,  their  lonest   branehes  8   to   1''  mm   long   and   3   tlonered    the   middle  and   terininal 
branch  racemose    leduels  short    ffraduallv  enlarging  into  tlie  eilys     ealvx  turbinate,  pro- 
duced  beyond   the   o^atj     with   4   rounled   lobes     petals   oboAate     rel     red  dish -pur  pie   or 
white,  6  mm;  the  red  or  white  stamens  IS  mm  long    fruit  olovate    a  I  out  7.-)  em  in  dia- 
meter, umbilicate  at  the  top  and  crowned  bj   thi   truncate   star  of  the   calyx-lobes,  deep 
crimson,  pale  i  inl  isb   or  white    see  I  generally  one 

Occasionally  a  tree  of  60  feet  in  height.  It  is  the  mountain  apple  of  the 
white  man  and  the  Ohia  at  or  edible  Ohia  of  the  native  Hawaiian.  So  much  has 
been  written  about  this  cosmopolitan  species  that  only  a  brief  account  of  it 
will  be  given  in  the  following  lines. 

The  Ohia  ai  was  undoubtedly  brought  to  Hawaii  by  the  natives  lonj,-  before 
the  arrival  of  the  first  white  man,  and  was  the  only  Hawaiian  fruit  before  the 
coming  of  the  latter.  It  is  widely  distributed  over  the  islands  of  the  I'aeifle, 
where  it  is  known  by  various  names.  It  favors  the  windward  sides  of  the 
islands  in  the  valleys  and  gorges,  where  it  forms  almost  pure  stands,  along 
streambeds.  It  is  restricted  to  the  lowlands  and  never  ascends  into  the 
mountains. 

It  flowers  and  fruits  at  various  times  of  the  year  according  to  loealitj'.  In 
one  district  the  trees  can  be  seen  in  flower  while  in  another  the  trees  are  loaded 
with  the  bright  red  watery  apples. 

The  Ohia  ai  played  an  important  rohi  in  the  legends  of  Hawaii  and  Polynesia 
as  a  whole,  and  was  regarded  as  sacred,  and  from  its  wood  many  i<iols  were 
carved. 

The  white  variety  is  known  in  Hawaii  as  Oliia  ai  hiia  kcokco,  and  in  Fiji  as 
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Kavika  vulavula,  while  the  red  is  exiled  Karil.a  damudaiiiu,  by  the  Fijiaiis.  In 
Samoa  the  tree  is  called  uoiiufi  afi%  or  nomitia  iior  the  r«l  variety,  wl\ile  tlie 
white  variety  is  known  as  iiohuuL  The  bark  of  the  trees  is  nsed  as  an  astriugifnt, 
while  the  flowers  and  leaves  are  used  for  hiog  troubles. 

The  trunks  of  the  trees  were  hewn  into  posts  and  rafters  for  honsos,  also  used 
in  making  the  enclosures  about  temples.  Prom  it  *vere  also  made  the  sticks  to 
eonple  together  the  double  canoes. 

SYZYGIUM   Gaertn. 

SUmiiial   ilisPits  wantini;.      ye|ials  iisiiallv  short  :iiiii  brond   or  .■litirely   mispius-      IVtals 
usually   uiiitcd  and  falJing  off   together  at  tlie   opiMiiiij;   of   the  flowers.— Otherwise   as   in 

The  genus  Syzyginm  consists  of  more  than  -140  species,  of  which  only  two  ur 
three  are  fonnd  in  tropical  Africa.  The  majority  of  the  species  of  this  yenns 
occur  in  the  East  Indian-Malayan  archipelago  or  region,  while  four  are  found 
in  Australia,  of  which  two  are  endemic.  The  Hawaiian  Islands  possess  a  single 
endemic  species  which  is  known  by  the  natives  as  Oliiu  lia  or  I'ailiL 

Syzygium  sandwicense  (Gray)  Ndz. 

Oliia  ha  or  I'a'ihi  on  Maui, 

(Plate  126.) 

SYZYGIUM  SANDWICENSE  (Gray)  Ndz.  in  Eagl.  ct  I'raiitl  I'flzfam.  111.  7.  (1K93)  S.j.— 

Engenia,  saadwiceusis  Gray  Bot.  U.  S.  £!.  K.  (18u4)  ;)]9; — Maun  I'rof.  Am.  Acad. 

VII.    (]867)    ICIi,   et   Fl.   Haw.   Tsl.    (JStiT)    24a;— Wawra   in   Flora    (1873)    171;— 

Hbd.  FI.  Haw.  lal.  (1888)  129.— Del  Cant.  111.  Fl.  Ids.  Mar.  Pa<?.  VI.  (189T))  ]7"0;— 

Heiler  in  MiimcB.  Bot.  Stud.  Bull.  IX.  (1S97)   802. 

Somefinies   a   tree  of  20   m;   branches   angular,   sliarply   niarginoil;   leaves   obovate   or 

obovate- oblong,   rounded   and    usnallj    emarginate    at   the   apex,   glabrous,   dark    ureon    or 

yellowish  brown  with  red  veins,  siibcoriaeeons,  4-10  cm  long,  35  em  wide,  on  jietioles  of 

about  12  mm,  the  marginal  nerve  eontinnous;  eymes  single  or  eoniiiound  in  the  aiils  of  the 

upper  leaves,  the   eonimon   peduncle   angular   anil   elongate,   2..^-3..>   cm,   the   pedicels   only 

about  3  mm,  articulate  and  bibracteolate  below  the  calyx;  bractlets  anmll  triangular;  calyx 

turbinate,  3-4  mm  long,  4-lobed,  imbricate,  early  deciduous;  jietals  obovate,  often  emarginate, 

pinkish,  about   2  mm,  generally  iliscreet,  but  aomctimea   united  and   falling   off  together; 

stamens  20-30,  shorter  than  the  petals;  style  short;  ovary  2-celled,  with  10  or  more  ovules 

in  each  ceil;  berry  turbinate  or  globose,  flat  at  the  top,  8-10  mm  in  diameter,  red;   seeds 

1  or  2,  with  a  pale  thin  testa,  the  thick  cotyledons  not  consolicfatcd. 

The  Ohia  Iia,  or  I'ailii  as  it  is  called  on  Maui,  occurs  on  ali  the  islands  of  the 
groiip  and  becomes  often  a  tree  60  h'l-t  or  ]iiorc  in  liciulit.  with  a  diameter  of 
trunk  of  one  to  one  and  a  half  feet. 

The  bark  is  reddish  brown  and  smooth  and  it  can  tlierefore  be  distinguished 
easily  from  the  OJiia  Iclnia  (Metrosideros),  which  has  rough  scaly  baric  The 
wood  of  the  Oliia  Iia  is  hard  and  durable  and  is  of  a  reddish  color.  It  inhabits 
the  forests  of  lower  elevations,  but  can  often  be  found  also  up  to  4000  feet,  as, 
for  example,  on  Kaiiai  in  the  forests  of  Kaholuamano  and  Ilalemanu.  It 
reaches  its  best  development  in  the  dense  rain  forest,  while  on  open,  exposed 
ridges  it  becomes  stunted  and  is  inclined  to  be  shrnbhy.     Durinj;  the  late  summer 
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months  the  trees  are  oiten  loaded  with  the  bright  red  berries,  which  are  edible, 
tliough  somewhat  insipid.  The  inHorescence  is  often  monstronsiy  deformed, 
similarly  to  that  of  the  Kalia  tree  {Elaeocarpus  bifidiis),  the  work  of  a  speeit^ 
of  Acari. 

The  wood  was  iisfiil  as  fnel  and  also  in  house-making,  while  the  V)ark  was 
employed   in  staininji  tapa  a   blaek  color. 

METROSIDEROS   ISanks. 

Flowers  jierigynoiis.  Eeeejitaeulum  funnel-shaped  or  canipanulatc.  Cnljx-lolies 
deltoid  or  obtuse,  5.  Petals  5,  rounded.  Stamens  ninnerous,  usually  in  a  row;  filaments 
free,  long;  anthers  elongate,  dorsifixed,  versatile.  Ovary  uniteil  at  the  base  with  the 
receptaeuluin,  3-eelIed.  Style  very  long;  stigma  simple.  Seeds  many,  povering  the  whole 
placenta,  only  partially  fertile;  ■^sta  tliin;  embryo  straight;  cotyledons  flat  or  folded, 
longer  than  the  radicle. — Trees  or  shrubs,  rarely  climbers  (in  New  Zealand).  Leaves  op- 
posite.     Flowers  in  terminal  or  axillary  cymes. 

The  gemis  Metrosideros  consists  of  over  20  species,  of  which  only  one  occurs 
in  the  Cape  Colony,  one  in  the  Simda  Islands,  and  the  remainder  are  distributed 
over  Australia  and  Polynesia.  The  Hawaiian  Islands  possess  five  species,  of 
which  one  is  cosmopolitan  (M.  polyinorplia)  and  occurs  here  iu  tmraerous  va- 
rieties, while  the  others  are  peculiar  to  the  Hawaiian  Islands. 

This  genus  furnishes  the  bulk  of  the  Hawaiian  forests;  next  in  number  is 
the  Acacia  Koa. 

For  the  nunierons  varieties  of  tlie  O/iia  Irlnia  thi'  natives  of  the  olden  days 
had  many  names,  as,  for  exanij}!*',  Leiiiia  iiiaitio,  an  orange  yellow  tlowering  Me- 
trosideros polymorph  a;  LiJnia  huniakim,  with  sessile    cordate    leaves;    Lchua 
laidii,  with  very  small  leaves;  Lehua  ptiakea,  with  white  flowers,  and  others. 
KKY  TO  THE  SPECIES. 

Leaves  on  short  petioles. 

Leaves  siiborbitular,  cordate  ovate  or  oWona;  tapsiile  almost  ficts. . ,  ,  M.  polyraorplla 

Leaves  linear  or  elliptical,  acute  at  both  cuds M.  trerauloides 

Leaves  rugose  and  impressed  above;  capsule  ailnate  to  near  the  ii]>e\  M.  rugosa 

Leaves  on  long  petioles  of  2  to  5  cm. 

Leaves  ovate  to  ovate-oblong;  capsule  hidden  in  the  calyx  tube M.  macropus 

Leaves  aruminate-candate,  capsule  pro.iecting  beyonil  the  calyx-tnbo  M.  txemnloidcs 

var.  Waialealafi 

Metrosideros  polymorpha  Gancl. 

Oliia  lchua  or  Lchua. 

(I'lates  127,  128,  129,  130,  131,  132.) 

METROSIDEEOS  POLYMOEPHA  Gaud.  Bot.  Voy.  Uranie  (lR2fi-lS3n)  4R2.  pi.  lOS  ct 
10!»i— DC.  Prodr.  III.  (1S2S)  225;— H.  et  A.  Bot.  Beech.  Vov.  {1S32)  82;— Endl.  Fl. 
Suds.  (3836)  ISl.  no.  1452;— A.  Gray  Bot.  U.  S.  E.  B.  (1854)  5fi2;— Seem.  Fl.  Vit. 
(1866)  83;— Mann  in  Proe.  Am.  Acad.  Vlf.  (1867)  ]fi6,  et  Fl.  Haw.  Tsl.  Proc. 
Ess.  Inst.  V.  (1867)  243;- Wawra  in  Florii  (1873)  171;- Mrs.  Sin- 
clair Indig.  Flow.  Haw.  Tsl.  (ISH-J)  pi.  2;-Hbd.  PI.  Haw.  Isl.  (18S8) 
125. — MetrosideTOB  coUlna,  Gray  Bot.  U.  8.  R.  E.  (1854)  .558.  pi.  liS;  — Nadeand 
Entim.  Tahit.  PI.  (1^73)  no.  484;— "Del  Cast.  HI.  Fl,  Ins.  Mar.  Pac.  Vf.  (1890)  167, 
et  PI.  Polyn.  Franc,  (lSil3)  64;— Ndz.  in  Engl,  ct  Prnntl  III.  7.  (IS93)  87.— 
M.  lutea.  Gray  P.ot-  U.  R,  E.  K.   (18-14)   ."liO  pi.  I!9.  R-— M.  villOBa  Smith  in  Trans. 
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Liun.   Soe.  HI.    (I7SI7)   iiflH.— M.  apectabUla   Gaeitii.  Pruet.   J.    (17NN)    172,   |,1.   34, 

fig.  0;— Sol,  Prim.  Fl.  Jus.  Faeif.  2li3  (ined.)  et  in  J'arUins.  Draw.  Tali.  PI.  t.  .14.— 

M.    diffusa   Hook,    et    Am,    Bot.    Boeeli.    (1832)    63,    <non    Smith)— M-    obovata 

Hook,     et     Am.     Bot.     Beecli.      (1832)      03.     pi.     12.— Melaleuca     viUosa     Liuii, 

Sg.  m-p.— Nania  collina  0,  K.  Rev,  Gen.  PI.  I.   (IfiSl)  242,— Nania  puraila  Ilcller 

in   Miiin.   Bot.   Stiiil.   Dull.   IX,    (1897)864,— Nania  glabrlfolia   Heller   1,   c.   H(i)i.— 

Nania  lutea  Heller  1,  c.  867,- X   Nania  Fanriei  Levi,  io   Fed.le  Rcpcrt.  X.   10/14 

(IHH)   l.")».— X  Nania  Feddei  Le^l.  1.  e.  l-IU.- N.  polyraorpha  (ar.  nmumnlarifona 

LeiJ.  Kt-pert.  X.  10/14  (1911)  14P. 

Braiu'lies  angular  or  terete,  tomentose  or  glabrate;   bracts  of  leafbiula  short,  scarlet, 

«arl7  deeidoona;  leaves  opposite  on  short  or  lon^  petioles,  laneeolate,  oblong,  o\Rti!.  obovate 

or  orbicular,   at   the  ba^e   acute,  rounded   or   cordate,   glabrous   or  tomentOBP   noderneath, 

with  faint  nerves;  flowers  in  terminal  ejniose  corymbs,  pedicellate  or  eubaeaaile,  3  on  a 

branchlet    or    peduncle,    red,    salmon,   pink,    or    yellow,   bractlets    3    (nm    (■arliicons;    calyx 

turbinate,  3  to  5  mm,  glabroae  or  tomento^e,  with  deltoid  or  roimiJpd  lobes;  petals  3  to  6 

mm,  oblont!  or  obovate;  capsule  seini-adnate,  at  last  almost  free,  3  lobed,  3-Talrod,  glabrous 

or  tomentose;  seeds  linear  fusiform. 

The  numerous  varieties  of  Mrtrosidi'ms  [wh/inorpha  may  be  nrrnnged  into 
three  sections  as  follows: 

Sect      I.    Glabrae. 

Leaves  glabrous  on  both  sides,  ealyx  also  glabrous. 
Sect.    II.    Hemilanatae. 

Leaves  glabrous  on  both  sides,  ealyx  silvery  or  whitish  tomentose  or  wooHv. 
Sect.  m.    Tomentosae. 

Leaves  whitish  or  grayish  tomentose,  calyx  tomentose  or  woolly. 
Sect.      I.    Glabrae, 

a     Small  plants  usually  only  found  at  the  summit  swamps  as  on  Jft,  Puukukut, 
and  Maima  Eke  on  Maizi,  (no.  8145). 

Leaves  small  cordate,  siiborbicuiar,  glabrous  oh  both  faces,  strongly  but  finely  reticu- 
lated; calyx  glabrous  or  here  and  there  with  a  small  patch  of  minute  silky  pubescemo; 
lietala  and  atamena  red,  the  former  slightly  ciliate  at  the  margins. 

^    Trees  on  the  main  range  of  Oahn,  at  an  elevation  of  1000-2000  feet.     Kin 
Valley,  {no.  4829),  Pauoa  VaUey  {no.  1010),  Manoa  Valley. 

branchleta     red;     resembfes     .\f.     trriiiiilitidm.        inflorescence    occasionally     but    si>ariii 
sprinkled  with  a  silky  pubescence. 

y     Large  trees,  probably  the  typical  .1/,  polyinorpha  on  the  main  rant;e,  Koobiu 
Mts.  {no.  1279),  Oahii;  also  from  Kauai. 

Leaves  elliptical   to  ovate-oblong,  larger,  glabrous  on  both  faces  bluntly   aeutii,  liark 
green,  with  a  straight  marginal  nerve,  shortly  petioled;  calyx  and  corolla  glabrous  or  very 
finely  pubescent,  of  a  silky  white. 
Sect.    II.     Hemilanatae. 

8     Trees  or  shruls,     Kamoku  forest,  Molokai,  (no.  6181), 

Leaves  ovate  to  ovate-oblong,  obtuse  at  both  ends,  rather  largo,  long  petiolate, 
glabrous  on  both  faces  with  iniiistinct  marginal  nerve;  ealyx  ana  pedicels  densely  white 
tomentose,  the  rounded  sepals  green  and  glabrous,  petals  red  and  margins  not  ciliate. 

e    Creepers  in  swampy  open  places,  or  boj;;s,  on  Molokai,  Kawela,   (no.  5087 

and  60i)7),  resembles  var.  n  seet,  I.  glabrae. 
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MyrtaciPiie. 

Leaves  suih]!,  siiborLitular,  cordate,  siibsGsaile,  ]m\v 
both  fafes;  infloreseence  ami  cHlyx  ilensely  toinentoee  ( 
pubescent,  with  eiliate  inai^iiis,  red- punctate  ou  the  o\i 
often  slightly  pubescent  when  young. 

^     Larj^e  trees  found  on  Kauai,  above  Waimea,  (no.  2044). 

Leaves  large,  ovate  oblong,  shortly  petiolate,  the  petioles  and  part  of  leaf-midrib 
pubescent,  thiek  coriaeeons,  snbcorflate  at  the  base;  yonng  branehes  and  ioflorescenee 
covered  with  a  white  pubescence;  ealjx,  sepals  and  petals  white  totnentosc  or  woolly,  the 
latter  showing  the  red  through  the  white  pubescence,  the  margins  white  eiliate. 

r,     Trees,  at  hi^'h  elevation  6000-7000  feet.     Mt.  Tlaleakala,  Mnni,  (no.  8593). 

Brandies  stout,  stiff  and  gnarled,  scaly;  leaves  small,  thiek  coriaceous,  sub  orbicular, 
corflatc,  sessile,  or  auriculate  at  the  base;  inflorescence  densely  aud  thickly  white  woolly, 
as  are  the  pedicels  and  calyx  lobes,  petals  red,  glabrous,  the  margins  only  white  filiate. 

fl     Trees,  main  ridge  of  Mahana,  Lanai,  '(no.  8055) . 

Leaves  ovate,  or  suborbicular,  cordate  at  the  base,  thin,  sub  coriaceous,  entirely 
glabrous  on  both  faces,  very  shortly  petiolate;  calyx  slightly  or  thinly  pubescent,  of  a  dark 
silvery  or  dirty  gray  color,  sepals  green  and  puberulous  or  glabrous;  petals  and  stamens 
yellowish,  or  salmon  pink,  the  former  glabrous  with  sliRhtly  eiliate  margins;  here  also 
belongs  ft  form  with  longer  petioliite  leaves,  which  are  suborbicular  auil  cordate,  pale 
green;  calyx  and  sepals  densely  white  woolly,  ]ietals  larj-e,  yellow,  glabrous,  with  eiliate 
margins;  the  petioles  pubescent. 

Sect.  ni.    Tomeutosae. 

(  Trees  at  4000-9000  feet  elevation  Kilauea,  II;nvaii,  also  Oalm,  Pauoa  Val- 
ley (no.  722) ;  Hnalalai,  Hawaii  (no.  3626). 

Leaves  large  orbicular,  cordate  at  the  base,  conaweous,  glabrous  above,  or  finely 
pubescent,  tomentose  underneath  of  a  dirty  gray  color,  petioles  short,  tomentose,  inflores- 
cence and  calyx  pubescent;  often  yellow  flowered. 

K     Creepers  from  the  summit  swamp  of  Koliala,  Hawaii,  (no.  8414). 

Leaves  small,  orbicular,  emarginate  at  the  apex,  cordate  at  the  base,  sessile,  glabrous 
above,  densely  covered  underneath  with  a  yellow  strigose  pubescence;  inflorescence,  calyx 
and  sepali  with  yellowish  strigose  hairs,  petals  red,  slightly  pubescent,  margins  eiliate. 

The  Ohia  leliua  is  the  most  prevalent  tree  in  the  forests  of  the  islands  of  the 
Hawaiian  archipelago.  It  can  be  found  from  sea-lovfl  to  an  elevation  of  9000 
feet.  It  certainly  deserves  its  specific  name  pohjmorpha  as  it  is  the  most  vari- 
able tree  whieli  the  Islands  pos.sess.  On  the  summits  of  Kohala,  Hawaii,  Mt. 
Waialeale  on  Kauai,  and  Puuliukui,  West  Maui,  which  have  an  elevation  rans- 
ing  from  5000-5600  feet,  it  is  a  creeper,  only  a  few  inches  in  length,  though 
fiowering.  It  grows  in  eompany  with  native  violets,  geraniums  and  sundews 
{Drosera  longifoUa)  while  in  the  middle  forest  sione  it  becomes  a  giant  of  often 
100  feet  in  height,  with  a  trunk  of  several  feet  in  diameter.  At  the  seashore,  as 
for  example  at  Napoopoo,  Hawaii,  it  is  a  stunted  gnarled  tree  10-15  feet  in  height 
growing  on  ancient  pahoelioc  lava  in  company  with  lieynoldsia  sandivicenain, 
the  OJifi  kiikxtluaeo  of  the  natives,  and  other  trees.  On  the  windward  side  of 
Hawaii,  not  far  from  Ililo,  it  covers  the  vertical  cliffs  down  to  the  water's  edge, 
but  docs  not  attain  any  size.  Its  best  development  and  the  largest  forests 
composed  of  this  tree  are  found  on  the  volcanic'  slopes  of  Jlauna  Loa  and  IMaiina 
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Keii,  on  llie  island  oil  Hawaii,  and  it  is  thure  that  the  trci'.s  reach  their  hi^tyest 
size. 

On  Ilawiiii  the  Ohia  lelnia  is  usually  associated  with  the  trw  ferns,  the 
Ilapu  and  Ila-pu  Hi  (which  see).  In  such  forests,  the  seeds  of  the  Ohia  trees 
fall  on  the  moist  woolly  trunks  of  the  tree  ferns;  there  they  fjerminate.  At 
first  the  young  tree  finds  enough  nourishment  in  the  humus,  dead  leaves,  etc., 
which  collect  in  the  axils  of  dead  fern  leaves  all  along  the  tall  fern  trunks, 
but  finally  it  sends  its  roots  down  along  the  fern  trunks  into  the  ground.  As 
the  tree  grows  larger  and  taller,  the  fern  becomes  enclosed  between  the  stilt-like 
roots  of  the  Ohia  tree,  until  finally  the  fern  dies  and  decay's,  leaving  the  stilt  roots 
standing  some  15-20  feet  above  the  ground,  after  which  the  real  trunk  of  the  tree 
commences.  Such  stilt-like  Ohia  trees  areTery  common  in  the  Hawaiian  forest, 
but  mainly  on  Hawaii.  The  accompanying  illustration  shows  an  Ohia  tree  with 
stilt-roote  between  which  remnants  of  a  decayed  tree-fern  trunk  are  still  visible. 

The  wood  of  the  Ohia  Ichua  is  of  a  dark  reddish  color,  durable,  hard  and  equal 
in  strength  to  the  Oak.  It  was  employed  by  the  natives  for  the  carving  of  their 
idols,  spears,  mallets,  etc.,  but  is  used  now  for  paviug-bloeks,  flooring,  and 
interior  house  finishings.  Mills  have  been  erected  on  Hawaii  at  Pahoa  ivhere 
lumber  is  turned  out  at  a  profit.  Several  railroads,  especially  the  Santa  Pe  rail- 
road of  the  mainland,  have  ordered  large  shipments  of  Ohia  ties. 

The  flowers  of  the  Ohia  lehua  are  of  a  bright  red,  pale  yellow  to  orange  .^-el- 
low  and  pink-salmon,  while  some  are  even  white.  They  are  the  source  of  food 
for  some  of  the  native  birds,  as  the  litii  and  Olokelc,  both  of  which  possess  a 
bright  red  plumage,  matching  the  scarlet  L''hua  blossom  whihi  flitliiiK  from 
fiower  to  flower  for  their  honey. 

The  name  Lehua  is  an  interesting  one.  Lehua  in  everyday  l;iiiguai;i.>  nicaiiK 
"hair."  It  was  undoubtedly  applied  to  the  tree  in  (|uestioii  on  jvcconnt  of  thi', 
numerous  long  red  stamens  resembling  fine  hair,  which  makes  the  Ohia  lehua 
flower  attractive. 

The  tree  in  its  various  forms  is  not  peculiar  to  Hawaii,  but  is  well  distributed 
over  Polynesia  and  New  Zealand,  where  the  tree  is  known  as  Rata  and  fohutu- 
iiawa.  It  has  the  most  numerous  varieties,  however,  in  the  Hawaiian  Islands. 
A  number  of  species  have  been  described  from  other  islands  of  the  Pacific, 
which  later  turned  oitt  to  be  identical  with  the  Ohia  lehua. 

Metrosideros  tremuloides    (llelk'r)    Rock, 
Lehua  ahihi. 
(Plate  1H8-) 

METROSIDEEOS  TKEMULOIDBS   (Heller)   Rock   foiii}i.   nov.— Nania   tremiUoides   Helk'f 

ill  Miiiiies.  Hot.  Stud,  Bull.  IX.  (1897)  8(ifi.— Metrosideros  polymorpha  Cam!,  var.  -n 

IIlKi.  Flora  Haw-.  Tsl.  (1888)  127. 

A  small  tree,  with  slender  trunk  and  smooth  grayish  bark,  glaliioiiB  througlioiit,  even 

the  inflorescence;   branches   slender,   loosely  spreading;   leaves   narrowly   lanceolate,   aptite 

or  acnniiiii,t<!  at  both  ends,  bright  green,  shining  above,  i>aler  miilernetith,  curiiiceoiis,  on 
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flat  slightly  winged  iJctioles  of  about  (i  iiiiii  in  loniitli,  not  iiroininently  veineii,  but  iiiiilrib 
eouspli'uous ;  cyme  bi'auehes  divaripate,  j^iedimclts  slender  ot'  varying  lengtli  thimsli  hardly 
longer  than  10  mm;  pedicels  half  the  length;  calyx  rainpanulate,  the  lobes  rounded  and 
equaling  the  tuhe  in  length,  margins  scarioua;  petals,  bright  red,  almost  OThifiilar  twice 
the  length  of  the  calyx  lobes,  stamens  bright  reil,  barely  2  cm  la  length,  capsule  half  free. 

Tlie  Leliua  aliilii  is  one  of  the  hantlsoine.st  species  of  t!n'  jroiins  lletrosiileros. 
The  fine  bright  frreen  graceful  foljii^e  stantls  <ji\ito  distinct  frtmi  all  the  other 
species  and  varieties  and  certainly  deserves  specific  rank.  It  can  be  found  on 
Oahu  at  the  lower  elevation  around  Tantalus  back  of  Honolulu,  and  in  nearly 
all  the  neifihborinsr  valleys  on  their  upper  sl<)p<«  at  about  l()0n-2')(H)  feet  eleva- 
tion. "When  in  full  Hower  the  slender  brandips  are  droopinir  and  almost  con- 
tiiHLiilly  ii;  motion,  whence  its  speeiJic  name. 

Var.  .Waialealae    Rock.    var.    nov. 

Leai'es  larger,  bright  green  above  pale  underneath,  with  bright  red  mi<!rib  and  leaf- 
margin,  !i  to  7  em  Jong,  2  to  2.5  em  wide,  eoriaecous,  acute  at  the  base,  aenniin&te-i'audate 
at  the  apex,  the  apex  curved,  the  bright  re<l  petiole  In  to  2il  iiim  long,  flat  anil  son\ewliat 
margined;  flowers  as  in  the  Hpe<?ies;  fruits  very  large,  the  same  size  :isi  in  M.  macropus,, 
the  calyx-lobes  persistent  but  the  capsule  projecting  almost  its  wholo  height  hcvond  tlio 
talyx,  almost  free;  seeds  linear,  lunulatc,  pointed  at  each  end. 

This  variety  is  peculiar  to  the  summit  rid^e  of  Mt.  Waialeale  on  Kauai,  where 
it  was  ob.ierved  and  collected  by  the  writer.  It  certainly  is  the  most  bea.iitiful 
Sletrosideros  or  Oliia  lehna  known  to  him.  It  only  f^rows  at  a  certain  ridpie  at 
the  summit  of  the  mountain  of  Kanai  where  it  forms  pure  stands  with  hardl.v 
any  other  tree  around  it.  It  is  a  small  tree  25  fart  hifrh.  Collected  Howering 
ami  frnitinft  Sept.  24,  1!)09,  Mt.  Waialeale,  Kauai,  elev.  5200  feet,  type  no.  5083, 
in  Col!e<re  of  Hawaii  Ilei-barium. 

Metrosideros  rugosa  Cray. 
L<Jiiia  papa. 
(Plate  VM.) 

METROSIDEROS  RUGOSA  Gr^iv   Bot.  U.  S.  E.   E.   (Ifir.S)  .1111.  t.  11!)  Ii.;— Mann   in   Free. 
Ain.   Acad.  VII.   (1S()7)    lG(i.   et  Haw.    Isl.    (ISliT)   244;— Wawra   in   Flora    (1873) 
]73;_Hbd.  Fl-  Haw.   Isl.   (IHSH)   127;— ^'ied7..  in    Kn«l.  et   I'lautl   l'fl?,fam.   111.  7. 
(1S93)   87.— Metrosideros  polymorpha  Bel  Cast.   111.  Fl.  Ins.  Mar,  Pae.  VI.   (1890) 
167    (ex   parte).— Najila   rugosa,    KiintEs    Rev.    Oen,    I'l,    (ISill)    242; — Heller    in 
Minnas.  Bot.  Stud.  Bull.  IX.  (1897)  864. 
A  small  tree  or  shrub,  with  quadrangular  branchlets,  only  the  nltiinate  ones  tomeii- 
toae;   leaves  orbicular,  about  2.5  cm  in  diameter,  thick   and   coriaeeous,  Htrikingjy  rugose 
above   and   deeply   impressed   .ilong   the   veins,   which   are   rcmarltablv   stroig   and   riclged 
nnderneatii,  the  under-surface  thickly  toinentoBe  with  a  ferruginous  wool  as  arc  the  leaf- 
buds  on  both  faces,  the  petiole  scarcely  2  mm;   cymos  stnall,  solitary  or   in  pairs  at  thd 
summit  of  the  branches,  the  peduncles  and  their  divisions  short  and  stout,  thick  tomen- 
tose,  the  whole  subtended  by  rather   conspicuous   ami   coriaceous  bud-scales;   bractlets   as 
long  as  the  calyx,  oval  tomentose,  soon  deciduous;   floweri  subscssile,   about   as  large   as 
in  the  common  species;   cal.vx  tomentose;   petals  and   stamens  red.  the  former   pubescent; 
ovary  deeply  immersed  in  the  tube  of  the  calyx,  its  sumtnit  only  free. 

This  species,  which  is  eatled  Lchu^i  papa  by  the  natives,  is  pe("nli;ir  to  the 
Island  of  (*iihu,  whiTe  it  cmi  be  foiiiid  at  the  Muriiruts  of  the  riil---!  nf  Uie  tnani 
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Myrtaeeae-Araliaceae. 

range,  and  on  the  vertical  clift's  or  pali  on  the  M-indwarJ  side  of  the  island.  It 
certainly  is  quite  distinct  from  the  ordinary  Oliia  lehiia  and  can  be  distinguished 
from  it  at  a  glance  by  the  deeply  rugose  small  leaves.  It  is  never  a  large  tree, 
but  only  of  about  10-15  feet  in  height  or  more  often  a  shrub.  Flon-ering,  Koolau 
Mts.  ['uiinhiii,  N'ov.  14-21.  1908.     no.  294,  Collese  of  Hawaii  Herbarium. 

Metrosideros  macropus  tlot)k.  et  Arn. 
Oliia  lehiia. 

METROSIDEROS  MACROPUS  Hook,  et  Arn.  Bot.  Beech.   (1SSa)   83;— Ezidl.  VL  Wiida.  in 

Ann.  Wien.  Miis.  (l«3(i)  J8],  no.  1453; — Gray  Bot.  U.  8.  E.  E.   (1854)  564.  t.  70;— 

Mann  in  Troe.  Am.  Acad.  VII.  (1867)   166,  et  Fl.  Haw.  Isl.   (1867)   244; — Wawra 

in  Flora  (1873)   172;— Hbd.  Fl.  Haw.  Isl.  (1888)  127;— Del  CaBt.  111.  Fl.  Ins.  Mar. 

I'ac.  VI.   (1890)   Jfi8;— Ndz.  in  Engl,  et  Prantl  Pflzfam.  Ill,  7.   (1803)  87.— Nania 

macropnB  O.  Knntze  Key.  Gen.  FJ.  (1891)  2*2;— Heller  in  Minnes.  Bot.  Stnd.  Bull. 

I\    {:S97)  8fi'5 

A  wlII  proportioned  tree  gliliious  tlircngliout,  tlie  hranchlets  angled,  le^^es  o\  dte  or 

ovate-oblong    eornceoua  nther  dull,  ar-ute  it  tlie  base,  copiou^l\    feather  reined,   petiole? 

2.5   to   5   em  long   nanallj    margined,   and   atanding   ne"irl)    <it   riglit    tngles   to   the   stem 

cymes    terminal    uaiiallj    gemmite,    aub^eaiile     mam  flowered     cTOW<ieiI     e^oUtd    from    a 

large  siah    bud,  the  bcalea  of  whiph  remain  persistent  for  some  time  as  o\  ite  or  oblong 

pointed  braLt>!,  12  mm  in  length,  pedniels   ibout  4  ram  long,  subtended  bj   ainular  Mmaller 

ovate  lanceolate  bractlets  which  are  deeiduoua,  fiowera  larger  than  in  the  largest  flonered 

forms  of  M   po((/motpft((,  petals  and  atamens  red  or  yellow    o\ar-v   three  lelled,  free  nearly 

to  tlie  middle,  eipsule  nearly   included  in  the  tnrbinate  tube  of  the  ealjx,  of  which  the 

lobes  are  persistent,  free  to  the  middle,  three  ^ahed    man^   seedel    leeds  fusiform    subu 

late,  not  much  pointed 

This  species  is  pecuhar  to  the  Hawaiian  IsUmcU.  and  difteif,  tiom  thi  cosniopoli 
tan  M  polymoipha  in  the  lon^  petioled  lea\e*>,  large  floial  scales  and  much 
larger  flowers  It  is  a  tiee  of  considerable  si?e  and  tan  be  found  in  the  mouu 
tains  of  Oahu  on  the  mam  Knolau  range  as  well  as  on  Molokai  and  on  Kauai 

Hybrids  of  this  and  the  (osmopiilitau  species  ran  be  met  with  «heje\ei  tln'^ 
occur  together. 

ARALIACEAE. 

The  family  Araliaeoae,  which  is  chictiy  tropical,  consists  of  51  genera  and 
numerous  species.  In  Polynesia  it  is  represented  by  the  genera  Plerandra,  Bey- 
noldsia,  Meryta,  and  others ;  while  in  Hawaii,  the  most  northern  islands  of  Poly- 
nesia, it  has  two  endemic  genera,  Pterotropia  and  Cheirodendron,  besides  several 
species  of  Tetraplasandra,  which  now  includes  also  Triplasandra,  which  genus 
has  been  mei^ed  into  the  former  by  Harms.  The  genus  Tetraplasandra  is  not 
peculiar  to  the  islands,  as  it  has  two  species  which  occur  outside  of  Hawaii,  one 
in  New  Guinea  and  the  other  in  Celebes.  Reynoldsia,  which  is  represented  in 
Hawaii  by  one  species,  has  also  one  species  in  the  Society  Islands  and  one  in 
Samoa. 


,  Google 


Araliaeeae. 
KEY  TO  THE  GENERA. 
Jjeaves  pinnate,   alternate. 
Leaflets  entire: 

Leaflets  13-21,  flowers  rnc-emose  iimliftllate,  airimj^ed  iu  a  long  ilroopitig 

panii'le Pterotropia 

Leaflets      5-13,      inflor.      raceniose-nnibeJIate      or      umbellate      and      panicu- 
late        Tetraplasandra 

Leaflets   sinnate  erenate Eeynoldsia 

Leaves  digitate,  opposite Cheirodendron 

TETRAPLASANDRA   .\.   Gray. 
(Triplasandra  Seem.) 

Calyx  border  nndnlate  or  den  ti  en  late,  petals  5  to  8,  valvate  in  tbe  bud.  Stamens  as 
many  as  petals  or  2  to  3  times  or  oven  6  times  as  many,  arranged  in  1  or  4  series,  with 
rather  thick  filaments  and  ovate  or  lanceolate  anthers.  Ovary  quite  inferior,  ovate,  13-7-5-2 
colled.  The  stigmas  on  a  short  atylopod  or  siibsessilei  drupes  globose  to  ovate-elongate 
or  cylindTica],  with  a  somewhat  fleshy  covering.  Pyrenae  ehartaeeous,  crustaceons  or 
torieceous,  compressed.  Seeds  often  ribbed  or  furrowed.  Unarmed  glabrous  or  tomeutose 
trees  or  shrubs  with  a  gltitinoua  sap.  Leaves  large,  alternate  impari-pinnate,  with  5  to  13 
entire  leaflets;  petiolule  of  the  terminal  leaflet  usually  articulate.  Stipules  wanting  or 
rudimentary.  Inflorescence  a  racemose  umtellate  panicle  or  a  simple  or  pomponnd  innbcl; 
bracts  caducous,  small  or  larger;  peduncles  not  articulate,  often  very  thieli. 

The  yenus  Tetraplasandra  derives  its  nanie  from  the  Greelf  T«TpoirAa?io« 
{tetraplasios},  fourfold,  and  wSpa  (andra),  stiimetis,  haviiij;  four  times  as  many 
stamens  as  petals.  It  consists  of  possibly  12  species,  two  of  which  are  not  found 
in  the  Hawaiian  Islands;  T.  paucidens  5Iii|.  occurs  in  New  Guinea,  while  7'. 
ICoerdcrsii  Harms  is  found  in  Celebes.  Of  Hawaiian  species,  only  two  were  de- 
scribed originally,  T.  hawaiiensis  A.  Gray  and  T.  Waimeac  "Wawra.  All  the 
species  of  Triplasandra  (established  by  Seeman)  have  been  merged  into  Tetra- 
plasandra by  II.  Harms.  The  writer  has  since  added  two  new  species:  T. 
Lanaiensis  and  T.  Waicdealae. 


KF.Y  TU  THE  SPKI'II'IS. 

BUTETEAPLASANDEA.      Sti,meii>i   l*-i;-.S   tiim-s   :is   m:u.y   !i»  petitls. 
Leaves  tomentose   underneath. 
Inflorescence  paniculate. 

Stamens  i  times  as  many  an  pKtiils T.  Hawaiiensis 

Leaves  glabrous  underneath. 
Inflorescence  umbellate. 

Stamens  numeronB,  (i-H  times  aa  niiuiy  as  ]'t>ta]s,..     T.  Waimeae 
Inflorescence  compound  umbellate. 

Stamens  4  times  as  many  as  petals;  ovary  l^  eelieil.  ,  T,  Waialealae 
Stamens  twice  as  many  as  petals;  ovary  3  celled.  . .  T.  Lanaiensia 
Stamens  2-3  times  a^  many  as  petals. 

Drupe  ovoid  with  conical  vertex T.  Lydgatei 

Drupe  cjlindrical  truncate. 

Stamens  10-15;  ovary  5-6  celled T,  Oahuensia 

Stamens  12-18;   ovary  4-3  celled T.  Kaalae 

NOTHOTETEAPIASANDRA.      Stamens  as  many  as  petals,  5-S;   ovary,  5-2  celled, 
iibellate  m-  c  oiiiiioiiiid  uivihcllatc T.  meiandra  and  varietiei 
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Tetraplasandra  hawaiiensis  A.  Gray, 
Ohe. 
{Vhxte  VSo.) 
TETRAPLASANDRA    HAWAIIENSIS    A.    Gray    Hot.   U.    S.    F..   V..    ()8.i4)    7^S     t.   94;- 
M.  Mann.  Prop.  Atii.  Aead.  VII.   (1867)   1139;—  Hbd.  Fl.  Haw.  Jsl.   (ISKS)   1.14;- 
Del    fait    m    Fl    Ins    Mar    Pacif    VI    (1890)  1?3  -Hiriiia  in  Knglei  et  Prau 
Pflzfani    III    S  (1M9S)  30,  Fig   2   g  ]l 
Brani.!  leta  witli  the  leaf  stalks   inflorescence  tnd  tbe  extenai  of  tbe  flowers  •.ants  e 
with  a  soft  tomeutiim    levies  alternate   exstipulate   3  to  4  5  em  toi  g   pinnateh  J  to      foil 
late    leaflets  oblong  or  elliptical  10  to  1/  Lin  long  ind  5  em  or  more  m  widtli   obtuse  at  bo 
ends    entire    conaeeons    glabrous  abo\e    densely  caneseent  tomento-te  underneat!     tlie  ril 
hirsute    peduncle  terminal  stout    bearing  an  ample  and  open  pniiicle  of  conijound  or  A 
comjHDund  umbels     x^'^^'"^^^^  "'"^  pedicels  articulate    densely    tomentose     calii.  tube   eu 
shaped    tie   truncate  limb  vers    short    entire     petals   5   to   'i   touientose   as   is   the   calv 
cohering  at  the  apex    6  to  S  turn  long    atameus  4  tin  ee  as  niaiiv  as  i  etals  or  less  in  ot 
circle    recurved    o^air  "  to  13  celled    the  apex  croJ^ned  with  a  shoit  anl  conical  st>lop( 
whith  bears  an  obsturelv       to  13  ri^ed  stigma     oiulei  solitar*      f ru  t  a   globose  ba  ta 
drufe  1  em  in  diameter    mini   ril  be  1  when  drv    containing  '"  to  13  flit  cl  irticeous  co 
pressed  pvrenae 

The  ohe  not  to  be  mistaken  for  the  ohe  of  the  lowUnd^  is  i  beautiful  trt 
with  a  broad,  flat  crown  reachmg  a  height  of  40  to  80  feet,  with  a  trunk  of  1  to 
feet  or  more  in  diameter.  The  writer  met  with  huge  trees  in  Kona,  Hawaii,  i 
the  semi-wet  forest,  overtowering  the  tallest  Oltia  trees.  The  baric  is  whitish  an 
more  or  less  smooth. 

It  can  be  distinguished  from  afar  on  account  of  its  large  pinnate  leavo 
which  are  1  to  lyi  feet  long,  having  from  5  to  9  oblong  leaflets,  whieli  are  ligh 
green  above  and  pale-ocher  colored  underneatli,  due  to  a  dense  tomentnin.  Tl 
flowering  panicles  are  often  more  than  one  foot  long,  bearing  umbellate  racem< 
along  umbellate  and  racemose  tertiary  and  secondary  branches.  The  globot 
fruits  become  many-ribbed  when  dry. 

The  olie  inhabits  the  drier  as  well  ms  very  wet  ri'Liioiis  iind  is  not  iinciimnio 
in  the  valley  of  Wailau,  Molokai,  where  it  grows  on  the  steep  pali  or  cliff  covere 
with  tropical  verdure.  On  Lanai,  from  which  island  it  had  not  been  been  n 
corded  previously,  it  can  be  found  near  the  summit  ridges  of  Ilaalelepakai  an 
Lanaihale,  at  an  elevation  of  3000  feet,  and  also  on  Mahana  ridge. 

On  Maui  it  growes  above  Kaanapali,  and  on  Hawaii  it  is  found  iu  the  rai 
forests  of  Puna  and  semi-wet  forests  of  South  Kona,  together  wilh  Xylosiu. 
Pelea,  etc. 

Its  associates  are  usually  species  of  Straussia,  Bobea.  ^Tetrosideros.  Chein 
dendron,  and  such  as  are  peculiar  to  the  rain  forests. 

Tetraplasandra  Waimeae  \\'awra. 
Olie  Kikoola. 

(piat(^  im:> 

TETRAPLASANDBA  WAIMEAE  Wawra  in  Flora  (1873)  1.58;— Ilbd.  Fl.  Haw.  TsL  (ISSS 

]i-i5:— Del  Cast.  111.  Fl.   Ins.  Mar.   Paeif.  VI.   (1S90)    184;~  Heller  PI.  Haw.   Is 

(1897)   8T1;-Harine  in  Kngl.  et  Prantl   Pflzfam.   Ill,  8   (189S)   30. 

Leaves  30  to  4-^  cm  long,  leaflets  5  to  13,  oblong  or  ovate-oblong,  10  to  l."!  em  long,  3 

to  5  cm  wide,  on  petioles  of  12  to  18  mm,  obtuse  with  rounded,  the  laterals  ones  with  ii 

syitimetrieal,  bases,  ehartaceoiis  to  coriaceous,  glabrous;  inflorescence  a  terminal  umbril  i 
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Araliaceae. 

10  to  1'  ra>  witli  ur  K  tb  t  T  "lioit  fonimon  rlncliis  eacli  III  to  ^'>  vm  long  and  bear- 
ing at  Jts  njei  an  mil  el  ot  f .  to  ^(1  flowers  on  tluk  aiil  long  itdu'els  of  2.r>  to  r,  citi;  '-alyx 
8  to  1'  mm  long  broad  tnlii  Hr  slijrl  tly  tonstncted  belon  tlie  wavy  deuticalate  border; 
petals  7  to  S  tnaagnlir  lanceolate  12  mm  long  pink  or  red  lish,  coriiit^eovia,  glabrous,  at 
laat  expan  le  1  tlie  open  corolla  nieasuniig  sometimeB  3  ^  em  in  diameter,  tlie  largest  in  the 
genrif  atamens  d  7  or  8  times  is  mnn^  is  petals  8  to  10  mm  long,  in  two  rows;  ovary  6  to 
8  telleJ  the  stigma  on  a  short  sti  loi  od  ot  1  mm  Iru]  e  globose  iboiU  3  cm  or  often  more  in 
diameter,  somewhat  fleshj,  stronglj  ribbed  when  drj  ,  ]ijreniie  t'onipressed,  thick  i?oriace- 
0U8,  deeply  notched  at  the  npper  inner  angle,  and  with  two  prominent  ri<ige9  on  eacli  side. 

The  Ohe  kikoola  is  a  medium-sized  tree  with  an  ereet  tnink  of  30  to  40  feet 
in  height  and  a  diameter  of  a  foot  or  more.  The  erect  bole  ia  vested  in  a  grayish- 
white  smooth  bark.  It  divides  very  sparingly  near  the  top  into  rather  short  as- 
cending branches,  which  bear  large  leaf  whorls  at  the  apex.  The  leaves  are 
over  a  foot  long  and  consist  of  5  to  13  leaflets.  The  intloreficenee  is  a  terminal 
nnibel  of  several  rays,  bearing  at  its  apex  peculiar  rose-colored  flowers,  which 
are  the  largest  in  the  genns,  measuring  an  inch  or  more  in  diameter.  The  drupe 
is  globose,  an  inch  or  more  across,  somewhat  fleshy,  and  becomes  ribbed  on  drying. 

The  tree  is  peculiar  to  the  Island  of  Kauai,  where  it  grows  on  the  leeward 
side  above  Waiinea  at  an  altitude  of  3600  feet,  in  the  drier  forest  or  oittslvirts 
of  the  woods  around  Kaholuamano.  It  is  associated  with  Cyanea  IfplDslfi/ia, 
Cryptocaria  Mannii,  Bobea  Mannii,  Sidei'o  ylon  sandu-iceime,  Elaeocarptis  hifidan, 
etc.  It  also  is  not  uncommon  at  Ifalemanii,  where  it  was  first  collected  li\-  Dr. 
Wawra  of  the  Austrian  Exploring  Espeditiou  ship  "Donau,"  and  named  by 
him  after  the  district  of  Waimea. 

The  wood  is  whitish,  of  ii  silliv,  wavy  green,  and  of  medium  strength. 

Tetrapla Sandra   Waialealae    Rnck. 

TETKAPLASANDRA  WAIALEALAE   Roek  Coll.  Haw.  J'ubl.   Hull.   1.   (1911>   10,  pi.  I. 

Leaves  30  to  4.5  cm  long;  leaflets  oblong  acnmtnate  tlilck  coriaceous,  uitovcngided  at  tlie 
base,  otherwise  rounded;  inflorescence  a  terminal  compound  umbel  of  usually  4  peiluncles, 
each  about  from  7  to,  10  cm  long,  bearing  (t  rays  about  &  cm  lou^,  each  bearing  an  umbel 
of  2-5  peiiificls  about  2  em  long;  calyx  tubular  purplish-black  with  an  undulate  border; 
petals  3  to  7,  triangular,  thick,  with  a  prominent  me<tian  nerve,  glabrous;  stamens  in  two 
circles,  four  times  as  many  as  petals;  ovary  6  celled;  stigma  on  a  conical  stylopod  of  5  mm. 

This  remarkable  tree,  which  as  far  as  is  known  has  no  native  name,  is  of 
rather  small  size,  15  to  25  feet  high,  with  sub-erect  long  branches,  bearing, 
crowded  at  their  ends,  irregularly  pinnate  leaves.  The  leaflets  are  dark-green 
and  glossy;  the  trunk  is  rather  short,  is  vested  in  a  white  bark,  and  is  about  fi 
to  8  inches  in  diameter. 

The  inflorescence  is  compound  nmliellate,  not  as  large  as  that  of  the  Ohe 
I'ikoola,  but  is  also  terminal. 

This  interesting  tree,  which  the  writer  discover^sd  on  the  summit  of  Mt.  Wai- 
aleale,  on  Kauai,  5200  feet  elevation,  was  named  by  him  after  that  wonderful 
mountain.  Tinlike  the  Ohe  kikoola,  which  grows  in  the  dryer  forest  on  Kauai 
back  of  Waimea,  it  inhabits  the  high  summit  swamp,  where  the  rainfall  is  im- 
mense. This  swamp  is  enshrouded  by  clouds  nearl\-  all  the  year  round,  and  is 
swept  hy  the  stnui!,'-  trade  winds  for  over  nine  montlis  of  tlie  year. 
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TctraplaxawJi-a  Waiahalac  is  really  tlie  uiily  tree  of  juiy  si;(e  at  the  Siimmit, 
where  the  rest  of  the  vettetation  is  stunted.  It  is  associated  with  I'ciea  Waia- 
lealae,  the  Anoxia  of  the  natives,  Lageiioiiliora  iiiauicnsis,  Saiikula  saiida-iccnsis 
var.,  LohcUa  kauaicii^ig,  Lobelia  macrosiachijs  var.,  Drosera  longifolia,  liubaidta 
Wmalealae,  Germmim  humile  var.  Kauaieiise,  etc. 

It  is  the  second  species  of  Tetraplasaiidra  which  has  been  so  far  recorded 
from  Kanai,  and  is  peculiar  to  Waiafeale,  thouirh  it  may  he  found  alonft  the 
Kaluiti  and  KailiJli  streams  a  little  below  the  siiniinit.  The  wood  is  soft  and 
white, 

Tetrapla  Sandra  Lanaiensis  Rock. 

TETEAPLASANDRA  LANAIENSIS  Soclf.  Coll,   Haw.  Pnbl.  Bull.   1.   (Hill)    12,  pi.   i. 

Leaves  30  to  :!.^  I'lii  long,  leaflets  -i  to  7,  obloi<s  obtuse  or  bluntly  ni-iiiuinatt',  iineveii- 
sided  at  tlie  base,  midrib  prominent.  8  to  10  cm  long,  4  to  '>  ein  wiile,  dark  green  above, 
light  iimlerneath,  tlie  terminal  leaflet  on  a  petiolule  of  4  cm  which  is  urticiilate  near  the 
blade,  the  lateral  ones  on  petiolules  of  1  to  1.5  cm,  aubcoriaceons;  inftoreseence  thrice 
umbellate,  not  erect,  but  drooping,  the  3  to  -')  pednncles  on  a  common  rhaehis  of  abont 
3.-')  cm,  about  20  em  long,  bearing  umbels  of  17  to  21  slender  droopings  rays  of  8  to  10  cm 
lengtli,  these  again  umbellate  with  7  to  13  pedicels;  cal;"x  tubular  (1  mm  witli  a  denticu- 
late border,  petals  5  to  fi,  lanceolate,  greenish -yellow,  7  mm  long,  stamens  twice  aa  many 
as  petals,  ovary  S-celled,  stigmas  sessile. 

This  tree  was  discovered  by  the  writer  on  the  Island  of  Lanai  and  described 
by  him  under  the  above  name.  It  is  rather  small,  only  about  20  feet  high,  with 
a  trunk  of  a  few  inches  in  diameter.  It  branches  irresrularly,  and  as  it  was 
crowded  in  with  other  trees  it  was  impossible  to  form  an  idea  of  its  general 

It  i.s  remarkable  in  the  semis  TelraplasandrH,  for  its  lar^re  intiorescence, 
which,  instead  of  beinu^  erect,  is  droopinfi,  and  for  its  very  small  tiowers.  The 
leaves  are  dull  and  of  a  lisht-green  color,  makinsr  the  tree  quite  eonspicuoiis 
aiiionp;  the  dark-leaved  Jlaba,  Suttonia,  and  Sideroxylon,  with  which  it  is  asso- 
ciatetl.  The  tree  is  pecniiar  to  the  Island  of  Lanai  and  was  seen  only  in  Kai- 
holena  Valley,  crowded  by  other  trees  at  an  elevation  of  2000  feet.  Ka.iholena 
Valley,  beIon.i;ii).i;'  to  the  drier  re,i;ioiis  of  Lanai.  is  exfi-eni-ly  iiitiTcstitii.'  ami 
harbors   a   very    uiultifornioiis   tree    flora. 

Tetraplasandra  Lydgatei  (Ilbd.)   Harms. 


Fl    Ins    Mil    Irtiit    \  1  (isoij   I 


iS)   i.53;_ne)  ( 


Leases  20  to  30  cm  long  leaflets  )  to  0  on  petioles  of  &  to  1(  mm  oblong  T  i  to  3 
cm  long  2  "i  to  4  tm  obtuse  and  shghtlj  emarginite  contniting  at  the  baie,  thin 
chartiecous  infloreacence  compound  umbellate  from  a  short  common  rhachm  of  about  13 
mm  the  4  or  5  slender  jeluncles  1  earing  umbels  of  iboit  12  len  ler  pediieFw  of  Ih  to  IS 
mm  e-x.lw  broad  obconical  5  mm  with  an  nndulatinff  border  petals  '>  eohering  at 
their  apices  6  mm  stamens  12  about  1/3  shorter  with  straight  or  recuT\ed  anthers; 
oiar^  i  celled  inferior  the  disk  sli,fhtU  rai-^e!  \Mth  e  tile  sti^iuT.  drupe  o^oid  globose, 
S  to  10  mn  m  1  th  ter  o(  1 1  eh  4  TnglcJ  the  ilinrt  D  ii  i!  ijcv  finlh  pIon„ite  1  into 
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Aralitmcae. 

This  species,  ^vliich  like  the  t«o  following  lias  uo  native  name,  is  a  small  tree 
originally  found  by  John  Lydgate  in  the  valley  of  Waitnpe  on  Oahu,  and  re- 
sembles somewhat  Pterotropia  gymnocarpa  from  the  same  momitain  range. 

It  has  not  been  collected  hy  the  M-riter,  .tnd  ns  there  aro  no  specimens  of  this 
plant  in  herbaria  in  the  Territory  of  Hawaii,  the  alxm^  short  description  will 
have  to  suffice. 

Tetraplasandra  oahuetisis  (A.  Gray)   ITarins. 
Ohe  mania. 

TETRAPLASANDRA   OAHUENSIS   (A.   Gray)    Harms   iti   Kiigl.   et   Praiitl   Pflzfam    HI, 
S   (1898)  30.— Gastonia?  oahuensls  A.  Gray  U.  S.  E.  E.   (1854)   726.— H.  Mann 
Pioc.   Am.  Acad.  VII   (1867)   l(i9. — Triplaaondra  Oabuensis  8eem.   in   Joiirn.  Bot. 
VI    (1868)    139;— Hbd.   Fl.   Haw.   IbI.    01888)    lo3;— Del   Cast.    111.   ¥\.   Iub.    Mar. 
Paoif.  VI  (1890)   184. 
Leaves  about  3  cm  long;   leaflets  7  to  33,  ovate  or  broad  oblong,  !)..'i  to  S.ii  em  long, 
2.5  to  5  Pin  wi(le,  on  petiolules  of  3   to  6  inin,  obtuse,  coriaceous  glabrous;   iiifloreaeenee 
compound  nmbellate,  3  to  5  peduncles,  5  to  7.5  em  lonjt,  eitber  free  or  united  on  a  chort 
rhachis  of  about  12  inm,  each  bearing  an  umbel  of  Ifl  to  20  pedicels  of  12  mm  in  leujith; 
calyx  cylindrical  4  to  G  mm;  petals  5  to  6,  about  6  mm  long;  stamens  10  to  15    half  as 
long  as  the  petals,  with  recurved  anthers;  ovary  5  to  6  celled;  drupe  ovoid  or  short  cylin- 
drical, 6  to  8  mm,  inferior  5  to  G  ribbed  or  angled,  truncate,  the  stigmas  on  a  short  stylopo5. 

This  species  and  a  variety'  ,j.  occur  on  the  Island  of  Oahu  on  the  slopes  of 
Waiolani  and  Konahuanui  back  of  Honolulu.  It  differs  from  the  foregoing 
species  mainly  in  the  drupe,  which  is  cylindrical  and  truncate,  while  the  fonner 
has  ovoid  drupes  with  conical  vertices. 

It  is  a  small  tree  about  20  feet  in  height  and  is  peciiiiar  to  Oahu.  The  writer 
observed  several  trees  at  the  head  of  Panoa  Valley  and  on  the  slopes  of  Kona- 
huanui. It  is  sparingly  branehiug  about  6  feet  above  the  ground;  the  trunk  is 
vested  in  a  gray,  smooth  bark,  and  is  about  6  to  8  inches  in  diameter.  Accord- 
ing to  Horace  Mann,  its  native  name  is  O/ic  maiiJia  or  the  mountain  Ohe,  while 
Reyiwldsia  saiidwiccn!i!)i  is  Ohe  mal-ai:  the  latter,  howi^ver,  is  also  known  as  Ohe 
Txukitluaeo. 

Tetraplasandra  Kaalae  (Hbd.)  Harms. 

TETRAPLASANDRA  KAALAE  (Hbd.)  IlarTim  in  i'^i^l.  et  PrautI  Pflzfiini,  1 1 1,  S  (1S1I8) 
30.— Triplasandra  Kaalae  Ilbd.  Fl.  Haw.  Isl.  (18S8)  15+;— Del  Cast.  HI  PI.  Ins. 
Mar.  Pacif.  VI   (1890)   184, 

Leaves  about  3  dm  long,  with  widely  clasping  base,  leaflets  7  to  11,  ovate  or  ov:»te- 
oblong,  7.5  to  10  em  long,  5  to  1.5  em  wide,  ou  potioUiles  of  12  to  24  mm,  obtusely 
acuminate,  rounded  and  unsyiiimetriLal  at  the  ba"e,  thick  coriaceous,  glabrous  under- 
neath, dark  green;  inflorescence  thrice  umbellate,  3  to  "t  peduntles  rising  from  a  short 
common  rhachis,  each  4  to  fi.")  cm  long,  with  an  umbel  of  about  12  rays  of  3.5  to  3.5 
cm  or  more  long,  these  again  umbellate  with  10  to  12  pedicels  of  8  to  12  mm;  ealjx 
obconical,  glabrous,  2  mm;  petals  6  at  \att  expanded  (i  to  8  mm,  stamens  three  times  as 
many  as  petals  or  less,  IS  to  12,  o\*ir\  4   rareh  3  celled,  ttigmas  sesiile  on  a  conical  apex. 

This  tree  was  first  collected  by  Hillebrand  on  the  summit  of  Mt.  Kaala  of  the 

Waianae  range  on  Oahu  at  an  elevation  of  4000  feet.    It  is,  like  the  two  fore- 
going species,  a  small  tree  12  to  115  feet  in  height  and  of  no  economic  value. 
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Tetraplasandra  meiandra     III      il        s 

TETBAPLASANDEA    MEIANDRA      TI    !       H  tnj,  at     1  fizf  Til     S 

b  'i)     0 — Tr  plasandra  ne  aidra,  l-iL  1    t     H  I  1      —Lei     nst    IJl 

F     1        Mar    Pi*  f    "V  T  14     Triplasandra   Waimeae      \  awra)    Hel  er 

II    Hiw    II        SO       8  1  — HepUpleunim  (7)   Waimeae         wr  Fion   (  S  f) 

1  (\\awra  s  sje    fl     n      e  ^\a     eae  s  oull  1  old  <rool  o     iceo   nt  of  i     o    tv 

h  t  ai  tliere    s     Ireal     a  ape    es  w  th  tl  at  Dane    n  Tetrnila  andra    H   lelranl  s 

n  c    ndra    b     ere  adbered  to  ) 

Lea   es  u  to  4  "^  en     ong    the  pet  ole    I  1  tel  -it  tl  e  b  se        1     laai  ng     leaflets       to 

3         flore    ence      n  be   ate   h  t     arable     e  tl  er  the  leUeeJs   at   tie   end   of   3   to        ter 

nal   lel  nelea    (s     i  y       nbellate     b  t    the        hruba)     or    it   t  c    e  ds    of   r     s    wl  ch 

proceed  from  tl  e  ends  of  3  to  5  pedun  le«   the  1  tter  rarelv  un  t   1  b     a  eo       on  r  leh  a 

(eonjoundy   u  nbellate)      bra  ta   broallv   o   ate    4   to   8       no  ad     o       lo   a-   before 

the   flowe  «   exjand     eal>x   evl  ndr  eal    o  ite   or   olo  ate    w  t     a   si  ort    ient  cubte   or 

nd  late  border    petals  5  to  8    tr  angular  or  1  ne^r  laneeol  te     stan  en     ai      anj    ai  orter 

or  as  long  as  the  petals   (  n   one     ar  et      onl   )        (_      rv        to  el  ed     at  g    an   2     o  fi 

aess   e  on  the  con    al     ertex    or   wlenitof   r      el  on  ort    t   loiol    d     le  e   1     Ire 

0   ite    oblong    or  obo     te    o  t,  o   o  e 

IIIIpI    t     I  i       pi  1        t  tl      II  III  I  1 

page  152 

Inder  tl  is  c  llect  c  spec  es  I  h  in  te.l  tl  e  tjli  i  „  iiiii,  wl  n.h  are 
exceedingly  rare,  each  corresponding  to  a  sintrle  or  n  few  individuals,  found  in 
closely- circumscribed  localities." 

He  then  describes  six  varieties,  as  follows : — 
Stigmas  2,  rarely  3. 

a.     7  to  12  leaHelH. 
^.    7  to    0  leaflets, 
y.     n   leaflets. 
Stigmas  3  (4). 

8.     7  to  <)  lenfli'ts. 
Stigmas  3-4-5. 

€.     i)  to  l;!  l<-itH<4s. 
StitpTias  4-5-6. 

C  LwtHrts  iis  in  S.  dnqieovoid- 
The  above  key  to  the  varieties  of  this  species  can  not  lie  relied  upon,  as  one 
may  find  plants  with  only  2  stigmas  and  13  leaflets,  and  plants  with  4  stigmas, 
6  stamens  and  9  leaflets.  The  specimens  from  Oahii  are  more  or  less  shrubs,  and 
have  rather  long  rays  or  peduncles,  while  the  plants  from  the  other  islands  are 
always  trees,  and  have  rather  short  rays.  It  is  nnfortniiate  that  Ilillebrand  did 
not  define  them  more  clearly.  However,  eora])Iete  material  is  not  always  possible 
to  obtain,  and  therefore  an  exact  diagnosis  not  always  possible,  as  the  stamens 
play  an  important  part  in  the  identification  of  this  very  variable  species. 

Only  sneh  variations  are  here  cited  as  are  trees,  and  the  writer  is  sorry  to 
state  that,  owing  to  incomplete  material  from  other  varieties  ocenring  in  the 
Kohala  Mountains,  Hawaii,  and  "West  Maiii  mountains,  certain  trees  are  here- 
with omitted.  They  are,  however,  all  referable  to  Tetmplamndra  meiavdra. 
It  is  the  writer's  intention  later  to  monograph  this  interesting  family. 

On  llawnii  on  the  lava  fields  of  Fnnwaawaa,  North  Kona,  grow  a  few  speci- 
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mens  of  a  tree  which  may  be  ruferred  to  Ilillebraiid's  var  y  It  's  a  medium- 
sized  tree  35  feet  or  so  in  height,  ivith  bright-green  imparipinnate  foliage.  The 
intiorescenee,  which  is  compound  irnibellate,  arises  usually  in  the  axil  of  the  two 
uppermost  branchlets. 

On  Maui,  on  the  lava  fields  of  Auahi,  situated  on  the  southern  slopes  of  Hale- 
akala,  grows  a  beautiful  tree  which  has  to  he  refenvd  to  variety  .!,  though  differ- 
ing from  the  plants  on  Lanai;  the  drupes  of  var,  8  resemble  very  much  var.  f 
Avhich  see.  It  is  a  handsome  tree  of  50  feet  or  so  in  height,  with  a  trunk  of  almost 
two  feet  in  diameter.  The  trunk  is  perfectly  straight  and  vested  in  a  smooth 
gray  bark.  The  branches  are  thick  and  ascending,  hearing  at  their  ends  large 
leaf-whorls,  underneath  which  are  umbels  with  small  greenish  flowers. 

The  writer  found  many  varieties  from  new  localities,  such  as  Ilaleakala, 
West  Maui,  Kan  forests,  Kohala  Mountains,  etc.,  which  all  come  under  Tetra- 
plasandra  meiandra;  while  Hillebrand's  varieties  came  mostly  from  Oahu.  They 
are,  however,  not  quite  so  rare  as  Ilillebrand  thought  them  to  be;  the  forests 
have  merely  been  opened  up  nowadays  by  ditch  trails,  while  in  Hillebrand's 
time  the  rain  forests  were  almost  inaccessible. 

Varieties  of  the  above  species  occur  both  in  extremely  wet  forests  and  in  ex- 
ceedingly dry  or  mixed  forests.  It  is  in  the  latter  regions  that  they  reach  their 
best  development.  They  are  there  associated  with  Ptcrotropia.  Alectryon,  Pelea, 
Xanthoxylum,  Hibiscadelphus,  etc. 

Variety  ^,.  which  is  here  illustrated,  grows  in  the  forests  of  Kau  above  Naa- 
lehu  on  Hawaii.  Hillebrand's  plant  came  from  the  woods  of  Ililo,  where  it  was 
collected  by  Mr.  J.  Lydgate.  In  Kau  it  is  a  medium-sized  tree,  35  feet  in  height, 
with  a  rather  short  trunk  and  large,  stout,  ascending  branches;  the  leaves  are 
over  a  foot  long  and  consist  of  7  to  13  leaflets ;  the  infloreseence  is  a  compound 
imibel  with  usually  five  rays,  each  ray  bearing  an  umbel  of  5  to  16  peduncles, 
each  pedimcle  having  again  from  5  to  12  pedicels  half  an  inch  long,  petals  7, 
stamens  as  many;  the  ovarian  portion  is  ovoid  and  has  a  conical  vertex  with  four 
stigmas  raised  on  a  minute  stjdopod. 

As  far  as  known  the  natives  made  no  use  of  this  tree.  Its  wood  is  white  and 
soft  and  of  no  value,  as  is  the  ease  with  all  the  rest  of  the  species  belonging  to 
this  genus  and  those  closely  allied  to  it. 

Varieties  of  this  species  grow  also  above  Awiiii  in  the  rain  forests  of  Kohala, 
Hawaii;  in  the  mountains  of  West  Jlaui,  on  the  ridges  of  Ilonokawai;  on  the 
summit  ridge  of  Lanai,  Haalelepakai ;  in  the  Fuualuu  Mountain.s,  and  Kona- 
huanui  on  Oahu,  as  well  as  in  Nin  and  Wailupe  Valley  of  the  same  island.  On 
Molokai,  it  grows  in  the  forests  of  Kamoku ;  in  the  swamp  forest  on  the  wind- 
ward side  of  Ilaleakala  a  new  variety  is  not  uncommon.  The  species  and  its 
forms  grow  at  altitudes  of  from  1000  to  4000  feet,  and  are  either  small  shrubs 
or  mediimi-sized  tree.s  in  the  wet  forests,  and  larger  trees  in  the  dry  regions  (on 
lava  fields). 
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REYNOLDSIA  A.  Gray. 

Calyx  border  shoit,  iimliilate.  Petals  H  to  JU,  iiiieiir-liuiceolate,  valvate  in  tlie  bnd. 
Stamens  as  many  as  petals  and  Bomewhat  shorter.  Ovary  8  to  10  or  ]o  to  22  colled. 
Stigmas  arranged  in  a  circle  around  the  very  sliort,  thick  style.  Drupe  globose,  some 
what  fleshy.  I'yrenae  laterally  compressed,  ehartaceous  or  enistaceous.  Embryo  sHiii'.l 
at  the  apex  of  an  even  fleshy  albumen. — Unarmed,  Rlabroiis  trees.  Loaves  large,  impari- 
pinnate,  with  3  to  9  oval  or  cordate  sinnate-crenato  or  (in  the  species  not  from  Hawaii) 
pntire  leaflets;  exstipulate.  Flowers  racemose- umbel  I  ate  on  the  alternate  branches  of  a 
terminal  panicle.      Bracts  minute  linear. 

A  genus  of  three  species,  one  inhabiting  Tahiti   {li.  verrucosa  Seem.),  one 

Samoa  (Savaii)  (It.  pleiosperma  A.  Gniy),  and  the  third  onr  islands. 

Reynoldsia  sandwicensis  A.  Gray. 

Ohe,  or  Ohe  makai. 

{Plates  140,  141. '142.) 

EEYNOLDSIA  SANDWICENSIS  A.  Gray  U.  8.  E.  E.  (18.54)  724,  pi.  9^;— H.  Mnnn  Proc. 

Am    Acad    VH    (1807)    169,— Wawra   in   Flora    (1873)   14^;— Hbd.   Fl.   Haw.   Isl. 

(lbS8)   13(1,  — Harms  m  Engl    et  Prantl  Pflzfam    111,  8   (1893)   30.— EscbWSUeria 

Sandwicensis  Dnrand  Ind    (ien    107, — Del  (  ast    111    PI   Ins.  Mar.  Pac.  VI.  (1890) 

IftS 
Leases  abont  3  dm  long,  glabrous  the  slender  jietioles  shorth  toothed  at  the  dilating 
Lase  (aicoidmg  to  Hillebr  but  not  m  the  writer's  specimens),  leaflets  7  to  11,  ovate  to 
tordate  7  to  10  cm  x  '5  to  8 'i  im  on  petiolule^  of  2  c  m  in  the  upper  pair  of  leaflets  and 
4  cm  in  the  lower  pair,  obtuse  or  bluntly  acuminate,  rejiando,  or  sinuate  erenate,  stiff 
niembraneouB,  light  green,  glossy,  inflorescence  of  3  terminal  peduncles,  rising  from  a 
£hort  common  rhachts,  each  about  12  to  SU  cm  long  and  branching  from  the  base  upward, 
the  branches  horizontal,  4  to  5  cm  when  with  flower,  7  to  9  em  when  in  fruit,  and 
laeemose  umbellate  in  their  upper  halies,  with  peduels  of  1(1  to  12  mm;  calyx  obcooical 
truncate,  2  to  3  mm,  petals  8  to  IC  about  d  mm  long,  toheuug;  ovary  S  to  U)  celled, 
wholly  inferior,  drupe  globose  (>  to  8  mm  in  diameter  ribbed  when  dry;  pyreuae  cruatace- 
«us,  with  Fmooth  Bides 

The  Ohe  is  a  very  puciiliar  Hawaiian  tree,  which  bheds,  its  leaves  in  the  winter 
months  and  flowers  before  the  reappearance  of  the  leaves  in  the  early  summer. 
AVhen  bare,  it  resembles  somewhat  the  WUiwili,  which  also  sheds  its  leaves  dur- 
ing the  rainy  season. 

It  reaches  a  height  of  from  15  to  60  feet  and  develops  thiclt  and  often  short 
trunks  with  bluish-gray,  smooth  bark,  and  a  spreading  crown  with  straight  as- 
cending branches.  The  leaves,  which  are  about  a  foot  long,  consist  of  7  to  11 
leaflets,  heart-shaped  at  the  base.  The  flowers  are  arranged  on  stiff,  erect  term- 
inal peduncles,  rising  from  a  short  common  rhaehis,  branching  from  the  base 
upward,  and  racemose-umbellate  in  the  upper  half. 

It  is  peculiar  to  the  very  drj'  districts  of  the  lowland  zone  and  especially  on 
■aa  lava  fields,  where  the  heat  is  intense  and  rain  is  very  infrequent.  The  trunk 
exudes  a  very  thick  resin  or  gum  which  is  of  a  clear  yellowish- golden  color. 

On  Maui  it  is  not  uncommon  on  the  lava  fields  near  Ulupalakua  on  the  south- 
■ern  slopes  of  Ilaleakala,  as  well  as  on  Molokai,  where  it  can  be  found  at  the 
western  end  at  Mahana  in  gulches,  and  on  the  heights  above  Kamolo,  associated 
with  Dracaena  aiirca  (Halapepe).  On  Hawaii,  on  the  lava  fields  of  North  and 
Sonth  Kona.  it  reaches  its  best  development,  tmnks  with  a  diameter  of  V/2  to  2 
-feet  being  not  nncomnion.     It  also  grows  071   Ijanjii  on  the  slopes  above  Manele 

351 


,y  Google 


,  Google 


Araliaeeae, 

and  Kalama  in  company  witli  a  variety  of  Santalum  Freycinefiamim  (Sandal- 
wood). .  Owing  to  the  softness  of  the  whitish  wood,  it  is  of  no  commercial  vahie. 
The  gum  or  resin  which  the  tree  is  capable  of  producing  was  used  by  the  natives 
for  various  purposes. 

The  wood  was  used  for  making  the  kukuluaeo,  or  stilts,  employed  by  the  old 
Hawaiians  in  a  game  by  that  name,  and  it  is  spoken  of  as  the  "He  ohe  kahi  laau 
hana  ia  i  mea  kukuluaeo." 

In  Tahiti  the  name  "Ofc"  is  applied  to  a  tree  of  the  same  family  to  which 
our  Iteynoldsia  belongs. 

PTEROTROPIA  Hbd, 
{Dipanax  Seem.) 

Calyx  border  slightly  prominent  and  repanilly  dentate.  Petals  5  to  9,  valvate  in  tUe 
bud,  thick,  cohering  or  finally  siireading.  StamenB  as  many  as  petals,  shorter  than  the 
latter;  anthers  ovate  to  oblong.  Ovary  2  to  5  celled;  stigmas  sessile  on  the  top  of  the 
conical  vertex  or  raised  on  a  conspicuous  style.  Drupe  somewhat  succulent,  ovoid  or 
Bub-giobose,  with  conical  apes,  round  not  angular,  ringed  above,  below  or  at  the  middle, 
or  at  the  base  by  the  calycine  border  and  naked  above.  Pyrenae  with  a  thin  endocarp, 
ovoid  or  slightly  compressed,  with  a  broad  back  and  a  prominent  ridge  on  either  side. — 
Trees  with  ghitiuons  sap.  Leaves  alternate,  large,  im pari- pinnate,  with  13  to  21  ovoid 
oj'  oblong  entire  leaflets,  with  a  acatteritig  scaly  or  stellate  pubescence,  but  occasionally 
glabrous.  Inflorescence  terminal  and  lateral;  flowers  umbel  late -racemose  on  the  umbellate 
racemose  branches  of  a  panicle  with  a  short  rhachis.  I'edicels  not  articulate;  bracts 
minute,  deciduous.  (The  name  Dipanax  is  not  as  old  as  Mann 's  section  name  Pterotropia 
and  the  latter  is  therefore  retained.) 

A  Hawaiian  genus  of  three  species.  Tall  or  medium-sized  trees  with 
straight  trunks  and  smooth  bark.    Easily  distinguished  from  all  other  Hawaiian 

Araliaeeae  by  their  leaves,  which  reach  a  size  of  over  three  feet  and  have  from 
9  to  21  leaflets,  and  their  large  inflorescence,  which  is  racemose-umbellate  and 
drooping  below  the  leaf-whorls,  often  two  feet  and  more  long;  in  P.  gymnocarpa 
apparently  above  the  leaf-whorls. 

The  native  name  for  all  three  species  is  Ohe  ohc.  They  are  peculiar  to  the 
dry  districts,  with  the  exception  of  P.  gymnocarpa,  which  occurs  in  the  rain 
forest. 

The  only  distinguishing  character  between  P.  Kavaiensis  (Ufann)  Hbd.  and 
P.  dipyrena  (Mann)  Hbd.  is  the  number  of  stigmas.  In  Ilillebrand's  key  to  the 
species  he  also  mentions  the  definite  number  of  leaflets,  which,  since,  more  mate- 
rial is  at  hand,  can  no  longer  be  relied  upon. 

Specimens  of  P.  dipyrcna  collected  by  the  writer  in  Kau  have  21  leaflets, 
which  are  truncate,  and  flowers  with  2  to  3  stigmas.  The  same  number  of  leaflets 
and  stigmas  occurs  in  plants  from  Ea.st  Jilaui  on  the  southern  slopes  of  ITaleokala 
on  the  lava  fields  of  Auahi,  and  also  on  plants  back  of  lHupalakua. 

As  the  number  of  stigmas  varies  in  that  species  and  differs  mainly  from  the 
Kauai  species  in  the  fact  that  they  are  sessile,  the  writer  is  almost  persuaded  to 
unite  them  both  under  /'.  dipyrciia. 

The  character  of  the  fruit  as  given  in  Ilillelirand's  Flora  regarding  th{!  two 
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epeeies  in  tjuestion  is  also  uncertain,  since  drupes  ringed  above  and  below  the 

middle  can  be  observed  in  F.  Kavaiensis;  the  drupes  of  P.  dipyrena  are  ringed 

above  the  middle  only. 

KRY  TO  THE  SPECIES. 

Drupe  ringed  at  the  base. 

Stigmas  2  to  3,  sesaile P.  gymnocarpa 

Drupe  ringed  eitlier  above  or  below  or  at  the  middle. 

Stigmas  2,  3  to  4,  sessile P.  dipyrena 

Stigmas  i  to  5  on  a  conspicuous  style P.  Kavaienals 

Pterotropia  gjonnocarpa  Ilbd. 
(I'late  14:^.) 

PTEBOTEOPIA  GYMWOCAEPA  III  1  PI  II  I  1  (1  SS)  1  1  — Hir  s  m  Engl  et  Prantl 
iflztan  III  &  (Is  S)  1 — Heptapleuxum  gymnocarpum  Del  Cast  111  Fl.  Ins. 
Mar  I  dC  VI  {liW)  lb5  — Dipanax  gymnocarpa  IlclJ  r  1  1  Ha  v  Isl  <,1»9  )  870. 
Lea  e9  3  to  4  In  long  leaflets  to  11  (a  orl  ng  to  H  llelrai  i  1  to  IT)  S  to  18 
cm  long  4  to  t  c  i  w  le  o  ate  oblong  the  loner  pa  r  1  in  bl  ii  g  in  s  ze  on  petioles 
of  2  to  IS  u  n  obt  se  or  obi  quel  a  i  nate  w  ti  ro  nded  base  or  ne  ens  deJ,  char- 
taceoim  to  coriaeeoua  glalroua  unlerueath  ah  u  ng  abo  e  r1  a  b  >4  of  ptnicle  rather 
short,  w  th  o  to  0  umbellatelj  nd  at  ng  prin  ary  bri  chea  of  K  to  ''0  c  n  the  flowers 
abont  1  n  an  u  nbel  at  the  ends  of  race  nose  and  umbellate  aecon  larj  brandies  of 
5  to  9  eu  on  pedieels  of  8  to  2(1  n  m  c-ilyji.  erv  si  ort  pet  1b  b  rirely  cohering  at 
the  apex  ibo  it  ^  nn  n  length  o  ary  2  to  3  celled  (  i  one  of  tl  e  wr  ter  s  spe  tn  ens  all 
ovaries  are  two  celled,  one  of  wbieh  is  abortive);  stigmas  sessile;  drupe  globose  (aeeord- 
ing  to  Hillebr.)  or  oblong-turbinate  in  the  writer's  specimens,  12  to  15  mm  long,  and 
about  T  mm  in  diameter,  nearly  entirely  free  and  naked,  the  adherent  calyx  forming  a 
low  disk  at  its  base:  pyrenae  thin  papery,  ovoid,  beaked  above  and  faintly  notched  below 
the  beak. 

This  is  a  small  or  medium-sized  tree  reaching  a  height  of  15  to  30  feet.  It 
diifers  from  the  other  two  species  in  its  smaller  leaves  and  leaflets,  which  be- 
come quite  glabrous  when  old,  while  only  the  very  young  branchlets  are  mealy. 

The  branching  habit  is  similar  to  Oahuan  species  of  Tetraplasandra, 
rather  than  Pterotropia,  and  it  is  olten  mistaken  for  such  at  first  glance.  It 
inhabits  the  main  range  of  Oahu,  to  which  island  it  is  peculiar.  It  is,  however, 
easily  distingnifilied  from  Tetraplasandra  by  its  rather  darh  foliage. 

Fine  trees  may  be  found  in  the  forest  on  the  windward  side  of  Punaiun  and 
above  Kaliuwaa  valley  at  an  elevation  of  2000  feet  or  more,  usually  along 
streambeds  and  in  gulches.  It  is  associated  with  I'elea  sandwicemis,  Euphorbia 
Eockii,  Hibiscus  Arnottiaiuis,  Syzygiiim  sandwiccnsc,  Elaeocarptis  Mfidus,  I'it- 
tospornm,  etc. 

On  Mt.  Olympus  at  the  head  of  Palolo  Valley  near  the  summit  ridge  fine 
trees  may  be  ol>served;  also  on  Mt.  Konahuanui  of  the  same  range.  The  biggest 
trees  occur  in  the  Punaluu  Mountains  of  the  K(H)Iau  range.  Ilillebrand's 
specimens  came  from  Nin  Valley.  This  tree  is  in  every  respect  a.  Pterotropia 
but  in  habit,  as  it  does  not  reach  the  height  of  the  other  two  species,  which  is 
sometimes  60  to  80  feet. 

The  trees  from  Jit.  Ol.vmpus  have  a  two-celled  ovary,  while  those  from  other 
localities  are  three-celled.  TJie  iiiflon'seenoe  is  not  drooping,  but  almost  erect 
above  the  leaves. 
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Pterotropia  kavaiensis  (ilann)   Hbd. 
Ohe  olic. 
PTEROTROPIA  KAVAIENSIS   (Maun)   Hb.l.  PI.  Haw.  Isl.   (1888)   150;— Harms  in   Engl, 
et    I'rantl    i'llzfaiii.    ill,    8    (1898)    31. — Heptaplenrum    (Pterotropia)    kavaiensB 
Mann   I'rup.   Atji.   Acad.   VII    (1867)    l(i8;— Del  Cast.   111.   Fl.   Ins.   Mar.   I'ac.   VI. 
(1890)     183.— Agalma    ^vaiense    Seem.    Kevia,    Hederac.     (]868)    103.— Dipanax 
kavaiensis  Heller  Pi.  Haw.  lal.   (1897)   871. 
Leaves  impari-plDnate,   6  to  9   dm  long;   leaflets  11    to  21,  ovate  oblong,  7  to   19   cm 
long,  4  to  8  em  wide,  on  petioles  of  2  to  15  mm   (tlie  last  upper   pair  of  leaflets  alinoat 
sessile  in  some  specimens,  the  lowest  pair  of  leaflets  much  smaller  than  tlie   others,  but 
on  tlie  longest  petiolulea),  aeuminate  or  rounded  at  the  apex,  rounded  or  truncate  at  the 
base,   coriaceous,   sprinkled  above,   but  densely   tomentose  underneath;   panicle   large   and 
ample,  its  5  primary  branches  1  to  3  dm  long  mostly  alternate  on  a  common  rhachia  of  5  to 
7  em,  the  secondary  branches  4  to  7  em,  mostly  alternate;  petals  6  to  7,  rarely  9,  densely 
toioentose  especially  in  the  bud;  ovary  generally  4-celled,  or  3  to  5  celled,  stigmas   on  a 
distinct  stylopod  of  1  mm;  drupe  ovoid  about  12  mm,  ringed  below,  at,  or  above  the  middle, 
the  pyrenae  chartaceoua. 

This  species  differs  very  little  from  F.  dipyrena,  and  is  only  distinguishable 
from  the  latter  in  the  raised  stigmas,  the  number  of  which  is  usually  foiir  in 
P.  kavaiensis  and  two  to  three  to  four  in  P.  dipyrena.  The  characters  of  the 
leaves  can  not  at  all  be  relied  upon,  the  leaileta  of  /-■.  dipyrena  varying  from 
linear  oblong  to  ovoid,  and  are  either  cordate,  truncate  or  rounded  at  the  base, 
on  petiolules  of  about  1  nun  to  30  mm;  the  stigmas  are  more  or  less  sessile  in 
P.  dipyrena. 

Pterotropia  kavaiensis,  in  the  writer's  mind,  should  be  united  with  P.  dipy- 
rena, but  as  only  one  good  flowering  specimen  from  one  locality  is  at  present  in 
his  possession,  he  defers  such  action  until  the  future,  when  more  complete  mate- 
rial shall  be  at  hand. 

The  Olie  ohe  of  Kauai  is  a  very  beautifid  and  symmetrical  tree  reaching  a 
height  of  50  feet  and  occasionally  more,  with  a  trunk  of  over  one  ft>ot  in  diam- 
eter. It  divides  near  the  top  into  a  few  ascendiny  stout  branches,  at  the  end  of 
which  are  large  leaf-whorls.  The  crown  is  flat  and  is  about  one-fifth  the  height 
of  the  tree.  When  growing,  crowded  by  other  trees,  it  branches  10  or  15  feet 
above  the  s^ound  and  is  not  as  symmetrical  as  trees  growing  apart.  It  is  a  tree 
which  inhabits  the  mountains  on  the  leeward  side  of  Kauai,  above  "Waimea,  in 
the  dry  regions  at  an  elevation  of  2800  to  4000  feet. 

Its  associates  are  Bobea  Mannii,  Crypfocaria  Mannii,  Cyanea  leptostegia, 
Tetraplasandra  Waimeae,  Metrosideros,  etc.  It  eaii  be  recognized  from  afar,  as 
it  usually  towers  above  the  trees  surrounding  it,  giving  the  landscape  a  peculiar 
aspect. 

The  wood  of  the  Ohe  ohe  is  white  and  rather  soft. 

Pterotropia  dipyrena   (Maun)   Hbd. 
Ohe  ohe. 
(Plates  144,  145.) 
PTEH.OTEOPIA  DIPYRENA   (Mann)   Hbd.  Fl.  TI^iw.  isl.   (ISSR)   ITid;   lliirms   in   Engl,  et 
Prantl  I'flzfain.  Ill,  8  (1S98)   3 1 .— Heptapleurum   (Pterotropia)   dipyrenum  Mann 
P-oc.    Auier.    Arad.    VIT    (]H(i7)     Kid.— Dipanax    Mannii    Scpth.    .lourn.    Hot.    TT 
()868)    41;-]lel   C:ist.   111.   Fl.   ln«.   Mar.   Pac.   VT    (l.SOn)    1S2;— Heller    Tl.   Haw. 
Is).  (1897)  870. 
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Leaves  3G  to  100  em  long,  composed  of  I^)  to  £1  leaflets  varying  greatly  in 
and  shape,  usually  ovate  oblong  8  to  21  em  long,  4  to  1 1  cm  wiile,  cordate,  trimeate  or 
e  ens'ded  at  the  laie  »<  m'nate  at  the  apet  the  longest  pi'r  of  leiflets  it  ahout  the  mi 
of  tie  leaf  the  lowest  par  the  broadest  b  t  shorter  on  short  jetoles  n  the  sn  £ 
leaf  f OTD  s  and  on  pet  oles  of  often  j  n  n  n  tlie  large  leaf  forms  glabro  a  al  ove 
furaeeo  b  below  pan  cle  ery  large  al  OBt  one  n  eter  long  (in  the  Kau  Hawai  s[ 
men  h  t  alout  36  n  n  lome  of  tl  e  Ma  i  ee  ens)  rsgfo  aeonon  rhaehi 
aoraet  mes  15  cm  witl  8  droop  ng  raj  9  ea  1  ray  often  ^  dn  long  eo  ered  w  th  a  br 
to  nentuD  the  secondary  branches  4  to  10  eu  long  alternate  the  floneTs  race  nose 
enbnmbellate  on  ped  cela  of  abont  1  en  bracta  «1  ort  tr  ang  lar  calv:  a  ill  w  tl 
undnlate  borde  petals  6  to  8  12  nn  long  la  ceol  te  o)  enn^,  I  t  fi  ally  free  stan 
6  to  8  antlers  wl  te  druje  o  old  to  s  bglobose  r  nged  w  tl  tie  eal  x  borler  ibo\e 
m  dlle  8t  enas  ''  or  3  or  4  al  ghtly  ra  «ed  or  sess  le  on  a  con  cil  d  sk  i  jrenae  cor 
c  s    nieparablc 

The  Ohe  ahe  of  Maui  and  Hawaii  is  like  that  of  Kauai,  a  stately  tree  50  tf 
feet  and  sometimes  even  80  feet  in  height.  It  has  a  straight  bole  for  30  feel 
more,  with  few  stout  ascending  branches.  The  trunk,  which  is  clothed  in  a  w 
ish-gray  smooth  bark,  is  often  a  foot  or  more  in  diameter.  The  tree  was  1 
described  by  II.  Mann,  who  collected  it  on  the  Island  of  Lanai,  recording  i" 
a  small  tree  12  to  20  feet  in  height.  It  has  since  been  found  on  Maui  and 
waii.  It  is,  however,  still  most  numerous  on  the  southeastern  and  strictly  soi 
ern  slopes  of  Mt.  Haleakala,  Island  of  Maui.  In  the  former  locality  above  I 
palakua  it  is  the  only  species  alive,  as  can  be  seen  in  the  picture,  all  the  res 
the  vegetation  having  been  killed  by  cattle,  goats  and  sheep. 

On  the  lava  fields  of  Auahi,  district  of  Kahikinui,  the  writer  found  some  \ 
big  trees  in  company  with  Pelea  multiflora  Bohea  Uooken  AlvcUyoa  mat 
coccus,  Xanth  >Tylum  &p  Icfjaplasandta  nidandia  and  man>  others  It  is  n 
or  ie^  peculiar  to  the  dr^  districts  but  is  also  not  uncommon  in  the  ram  fo 
on  the  northeastern  slope  of  Haleakala  along  the  Kula  pipe  line  tmi  cspcci 
on  the  crater  of  Puukakai  at  an  elevation  of  al>out  4500  ftet 

On  Hawaii  it  has  been  found  b^  Hillebrand  in  the  drv  district  ot  KawaiJ 
iuka,  but  could  not  be  located  duiin„  i  visit  made  bj  the  writer  in  that  loeaj 
though  the  writei  was  fortunate  however  ti  find  it  in  the  forests  tf  Hilej 
Kau,  the  most  southern  point  on  the  Island  of  Hawaii,  at  an  elevation  of  £ 
feet.  In  this  latter  locality  occur  the  biggest  trees  of  this  species,  while  in 
Kaiholena  Mountains,  elevation  4000  feet,  of  the  same  district,  the  trees 
smaller  and  resemble  the  description  (outward  appearance)  given  by  Mam 
the  trees  which  he  found  on  Lanai. 

The  wood  of  the  Ohe  ohc  is  rather  soft  and  of  no  particular  value.  It 
hardy  tree  and  can  stand  the  ravages  of  cattle  and  other  enemies  better  than 
other  Hawaiian  tree. 

CHEIRODENDRON  Nutt. 

Calyx  border  with  5  short  teeth.  Petals  5,  valvate  in  the  bud,  triangular.  Stai 
5  shorter  than  the  petals,  anthers  ovoid.  Ovary  ii  to  2  celled,  stigmas  sessile  i 
conical  elevation  of  the  disk,  or  apical  on  a  thick  and  short  style.  Pruit  globose,  ri 
when  dry,  with  somewhjt  fleshy  exoearp;  pyrenae  laterally  compressed,  coriaci 
Albumen  even,  not  wrinkled,  fleshy  to  horny. — Glabrous  unarmed  trees.      Leaves  opp( 
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digitate  witli  3  to  Ci  leaflets,  long  petiolate,  entire  or  toothed.  Flowers  umbellate  on  the 
ultimate  division  of  a  terminal  or  lateral  panicle,  with  opposite  horizontal  branehea, 
which  are  articulate  at  all  nodes  and  below  the  calyx.      Bracts  small  opposite. 

A  genus  of  two  species  peculiar  to  the  Hawaiian  Islands,  but  related  to 
Notliopanax,  a  genus  occurring  in  New  Zealand,  Samoa  and  Tasmania.     Notlio- 
J  Gray  is  called  Tane-tane  by  the  Samoans. 
KEY  TO  THE  SPECIES. 


Cheirodendron  Gaudichaudil   (DC)   Seem. 

Olapa,  or  Kauila  Mahu  on  Kauai. 

(Plates  146,  147.) 

CHBIRODENDEON  aAUDIOHAUDII  (DC.)  Seem,  .loiirn.  15ot.  V.  (]K(>7)  2Sei;—  Hbd. 
Fl.  Haw.  Isl.  (18S8)  148;— Harms  in  Engl,  et  T'rantI  TflKfam.  Ill,  S  (1898)  48.— 
Panax?  Oandicbandi  DC.  I'rodr.  IV  (183U)  2rii;—Uook.  et  Arn.  Bot.  Beechey 
(1832)  84;— Endl.  Fl.  Suds,  (183G)  no.  1340;— Del  Cast.  111.  Fl.  Ins.  Mar.  Pacif. 
VI  (1890)  181.— Aralia  tiigyna  Gaud.  Bot.  Voy.  Uranie  (1826)  (bnt  appeared 
in  reality  1830)  474,  pi.  98.— Hedera.  Qaudidiaiidil  A.  Gray.  Bot.  U.  S.  JR.  E. 
(1854)  719,  t.  90;— H.  Mann  Proe.  Am.  Acad.  VII  (1867)  168;—  Wawra  in 
Flora  (1873)  li2.- Cheirodendron  trigynum  (Gand.)  Heller  PI.  Haw.  Isl. 
(1897)  870. 

Had  Gaudichaud's  Botany  of  the  Voyage  Uranie  appeared  really  in  1826,  as 
indicated  on  the  title  page,  Heller's  combination  would  hold  gomt;  Gaudichaud's 
description,  however,  appeared  in  1830  after  the  publication  of  the  species  by 
DeCandolle  in  his  Prodromus  (1830). 

L  afl  t  3  to  5,  the  outer  ones  smaller,  petioled,  ovate,  oblong  or  obovate,  the  margin 
g  n  ally  tl  1  ened  and  toothed  or  serrulate,  with  a  gland  in  the  notch  of  each  serrature, 
o  nt  (  n  specimens  from  the  Punaluo  mountains,  Oahu)  with  no  signs  of  any  deuta- 
t  n  harta  ou8  to  coriaceous,  glabrous,  shining  above;  panicle  subpyramidal,  shorter 
than  th  t  es,  compact,  witli  4  to  5  nodes  to  the  rhachis;  flowers  4  mm  greenish; 
p  d  1b  n  ;  petals  thick  ovate  3  to  3  mm,  soon  caducous;  stamens  nearly  as  long; 
o  a  gene  ally  3  celled,  or  2  or  4  celled,  rarely  5  celled;  stiguias  short  and  thick,  re- 
d,  e  le  or  subsessile  on  a  short  stylopod;  drupe  ovoid  (i  mui  long,  2  to  5  angled 
when  dry. 

Hooker  et  Arnott's  I'anar?  ovaluni,  is  (Hipirodrndmn  Oaudicliaudii  (DC) 
Seem.  var.   ^.  Hbd.  I.e. 

The  Olapa,  as  the  tree  is  usually  called  on  all  the  islands,  reaches  a  height 
of  40  to  50  feet  and  sometimes  more.  It  derives  its  name  "Cheirodendron"  from 
the  Greek  (Keiros — hand  and  Dendron — tree)  on  account  of  its  leaves,  which 
consist  usually  of  five  leaflets,  giving  it  the  shape  of  a  hand.  It  is  one  of  our 
most  common  forest  trees,  and  is  always  conspicuous  in  the  woods  by  its  foliage, 
which  is  constantly  in  motion,  even  if  there  is  hardly  any  breeze.  Its  trunk  is 
sometimes  two  feet  and  even  more  in  diameter,  and  is  vested  in  a  smooth,  yel- 
lowish bark  when  growing  in  wet  forest,  and  rough,  scaly  bark  in  dry  districts. 
All  parts  of  tliis  tree,  as  well  as  of  the  Lapala-pa,  emit  a  very  strong  carroty 
odor  when  bruised,  not  unlike  turpentine,  and  the  wood  of  both  species  is  said 
to  bum  when  green.  Several  varieties  are  recognized  which  are  peculiar  to  cer- 
tain sections  of  the  various  islands,  and  are  os  follows; — 
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var.    a- — lieaflets  5   to   3,   ovate   oblong,   deeply   crenate   or   serrate;   panicles   Bhort, 

styles  3,  rarely  2  to  4.      (E.  Maui  and  Hawaii.) 
var.    (J. — Leaflets  generally  3,   rarely   5,  ovate   to   sub  orbicular,   remotely   dentate, 
on  a  long  common  petiole,  [lanicle  large;  stigmas  3  or  2.      (W.  Maui,  Molo- 
kai,  Hawaii.) 
var.    y. — Leaflets   3,   entire,   the   common   petiole   ratlier   ions,    pinicle    large,   open, 

panicle  drawn  ont,  stigmas  3  to  2.      (Koolan  Range    Oahu.) 
var.    (5- — Leaflets  3,  rarely  5,  remotely  and  faintly  dentate,  on  rather  short  petioles, 

styles  3,  4  or  5.      (Oahu,  Koolau  range;  Mt   Kaala,  and  Niihau.) 
var.    s- — -Leaflets  snhentire,  small,  membraneons,  stjJes  -  to  5      (Woods  of  Kauai.) 
The  Olapa  is  most  commori  on  East  Maui,  in  the  midcUe  forest  zone  on  the 
slopes  of  Haleakala  at  an  elevation  of  4000  feet,  and  it  is  here  that  it  attains  its 
best  development.    As  mentioned  before,  it  is  common  on  all  the  islands  of  the 
groiip  at  elevations  from  2(KX)  to  4000  fset. 

The  performers  of  the  native  hula,  or  danee,  were  divided  into  two  groups, 

the  Olapa  and  the  Hoopaa.     The  former,  who  undoubtedly  derive  their  name 

from  the  Olapa  tree,  were  those  whose  part  in  the  dance  was  the  agile  one,  who 

could  best  illustrate,  by  the  graceful  bending  of  their  bodies,  the  motion  of  the 

leaves  of  the  Olapa  trees.     From  the  leaves  and  bark  the  natives  extracted  a 

bluish  d.^e,  which  they  employed  in  dyeing  their  tapa,  or  paper  cloth. 

Cheirodendron  platyphyllum  (Hook,  et  Arn.)  Seem. 

Lapalapa. 

(Plate  148.) 

CHEIRODENDRON   PLATYPHYLLUM    (Hook,    et    Arn.)    Seem.   Joiiru     Bot.   V.    (1SG7) 

236;— Hbd.    PI.    Haw.    Isl.     (1888)     149;— Heller    PL    Haw.    Isl.     (1S97)    869;— 

Harms  in  Engl,  et  PrantI  Pflzfam.  in,  8  (1898)  48. — Panax?  pUtypUjrlllim  Hook. 

et  Arn.  Bot.  Beechey  (1832)  84;— Endl.  PI.  Suds.   (1836)  no.  1342;— Del  Cast.  111. 

Pi.  Ins.  Mar.  Pacif.  VI  {1890)  182.— Hedera  platyphyUa  A.  Gray  Bot.  U.  S.  E.  E. 

(1854)    720    t    91— Mann   Proc     Am    Acad    VII   (ISfl-)    168— Wawra    in   Plori 

(18-3)   IT 

Leaflets  3    oiate    broider  than  long   4  to  8  em  \  5  to  '  'i  cm    miicronate  or  snddeiilv 

an!  shortlj   acuminate    truncate  it  the  lase    or  sometimes  cuneatp    entiie  or  shortly    len 

tate  or  almost  sinuate  dtntate  (Waialeale    Kauai    tdant-i)    iMth  thiekenel  margin    coriaee 

ous  and  shining    on  lot  g  spreading  petioles  about  4  cm    the  common  petioles  (i  to  8  ci  i 

long     piniLles  ■iingle    or  three   together    \er\    oim    10  to  15   cm  long    pedunculate     uni 

bellets  4  to  7  flowerel    the  pedicles  2  to  C  mm     flowers  6  mm     etiginas  5    rarely  4    in 

curbed   or   truncate    triangular   on   a   ver^    short   ind   thick   st^lojod     drupe    «ub|^lol  o^e 

C  to  "  mm  in  diameter    ""  to  4  angled  when  drv 

The  Lapalapa  somewhit  smaller  than  the  Oiai  ^  is  ■»  \cr\  handsjme  tree 
though  b>  far  not  as  common  as  the  latter  is  it  is  onh  found  on  the  hijfh 
plateau  of  Kauai  up  to  the  summit  of  Waialeale  and  on  the  Koolau  mountain 
range  of  Oahu  It  is  easily  distinguished  from  the  Olapa  h^  its  leaves  which 
are  much  broader  than  long  and  are  on  long,  spreading  petioles  with  only  three 
leaflets.  What  has  been  said  of  the  Olapa  in  regard  to  the  constant  motion  of 
its  leaves  applies  also  to  the  Lapalapa. 

It  is  confined  to  the  Islands  of  Kauai  and  Oahu  and  inhabits  the  very  wet 
or  rain  forests  at  an  elevation  of  4(H)0  feet  up  to  5000  feet;  it  hardly  descends 
lower  than  3000  feet.    It  thrives  best  in  swampy  ground,  and  is  a  common  fea- 
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ture  of  the  vegetation  on  the  high  plateau  of  Kauai,  bordering  the  extensive  open 
bogs  of  Kauluwehi,  Alakai,  and  Lehua  makanoe.  At  the  siimmit  of  Waialeale  it 
is  a  small  tree  or  rather  shrub,  with  almost  sinuate  leaves.  At  lower  elevatioi^ 
the  leaves  are  entire.  It  is  associated  with  Pelea,  Dubautia  (the  high  mountain 
forms),  Labordea,  Lobelia  Gaudichaudii,  Scaevola  glabra,  etc.  On  Oahu  it  is 
confined  to  the  summit  ridges  of  the  Koolau  range,  especially  Konahuanui,  and 
has  also  been  found  on  Kaala  of  the  "Waianae  range. 

The  wood  of  the  Lapalapa  is  whitish,  with  a  yellow  tinge,  and  is  said  to  biirn 
when  green. 

EPACRIDACEAE. 

The  family  Epaeridaceae  has  only  a  limited  distribution.  The  bulk  of  its 
species  is  to  be  found  in  Australia  and  Tasmania,  with  quite  a  number  of  genera 
in  New  Zealand.  The  family  possesses  21  genera  of  which  273  species  occur  in 
Australia.  Of  all  the  21  genera  only  one  genus  with  one  subgenus  is  not  to  be 
found  in  Australia  or  Tasmania.  A  few  endemic  species  occur  in  New  Cale- 
donia and  the  most  southern  part  of  South  America,  besides  a  few  species  of 
large  genera  in  India  and  the  Malayan-Archipelago.  Here  in  the  Hawaiian 
Islands  we  have  two  species  represented,  of  the  subgenus  Cyathodes,  formerly 
recognized  as  a  genus,  but  now  a  subgenus  of  Styphelia  by  Drude. 

STYPHELIA  Sol. 

or  111  I  [Ti  hte  f  ni  I  si  ipcd  or  ti  buHr  Sta  ti  s  cii.-lc-pa  in  tlic  tubes  of 
the  coiolU  autl  era  harilj  visible  or  exstrtel  on  long  filanc  ts.  Stjle  longer  tlian  the 
stamens  stigma  simple  smaH  Disc  a  nag  or  composed  ot  J  lobes  or  bcsIbb.  Ovary  usnally 
5  celled  rarel>  throngh  abortion.  3  or  _  celle  1  Fruit  a  berr^  or  drnpe. — Shrubs  or  low  trees 
with  usuillj  broad  or  narrow  lanceoUte  sj  ithulate  ellipticil  leaves,  the  flowers  single, 
axiliari    or  in  raiemes  witli  "  to  several  bnets 


This  IS  the  iichtst  gt,nus  m  the  fimih  tpaciidat.i.ae  of  which  the  largest 
number  »f  speues  behmoS  ti.  \u&tralii  The  Hawaiian  species  St.  Tametameia 
and  St.  Grayana  come  under  the  fourth  subgenus  (Jyathodt-.-i  which  may  bti  d':- 
scribed  as  follows : 

Subgen.   Cyathodes  Lab. 

Calyx  surrounded  by  manj'  bracts;  corolla  funnel-sbaiied,  its  tube  hardly  protruding 
from  the  calyx,  inside  and  at  the  throat  without  glands  and  beardless;  stamens  enflosetl; 
ovary  5-10  celled. 

The  subgenus  Cyathodes  occurs  in  Ta.sniaiiia,  New  Zealand,  dui}  in  the  Ha- 
waiian Islands  with  two  species. 

Styphelia  tameiameia   V.   MncIL 

Ftdeawe  or  I'liaJtcau'c. 

STyPHELIA  TAMEIAMEIA  F.  Miiell.  Fragm.  VI.  (ISliT)  5.);— Dnnle  in  Kngl.  et  Prantl 
['fizfam.  TV.  1.  7S. — Cyathodes  tameiameia.  Cham,  in  Linnaea  I.  (1826) 
.i;:ii;— Kndl.    Fl.    Snds.    (l."3G)    170.    No,    1(1711;— DC.    J'rodr.    VTT      '1839)    741;— 
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T!i.      Nuttal     in      Transact.     Am.      I'liil.      Soe.     VIII.      (1843)       270;— A.      Gray 

Proe.    Am.    Acad.    V.    (1862)    325;— Mann    Proc.    Am.    Ac.    VII.    (1867)    18S;— 

Wawra  in  Flora  (1873)  59 — Hbd   Fl   Haw   Isl    (1888)  272-— Del  Caat   HI   Fl   Ina 

Mar    Pac    VII    (1892)  224  —Heller  PI    Haw    111    m  Minnea    Bot    Stud    Bull    IX 

(18'l  )   872 

Leaves  stiff   conaieous    linear   or   oblong   SI-   mm  long    2  4   mm   broid    on   broidiBh 

petioles  of  Jess  than  1  mm   icute  or  somen  hit  obtuse   shortly  mu  romte   mneate  or  some 

what   obtu'^o   at  the  base    niked    smooth  abo\e    wiw  white   or   gHucoiis  underneith   and 

striate  with  913  longitudinal  nerves    which  fork  or  branch  more  or  less    particularly    in 

the  obo\ite  leases     peduncle  with  flower  shorter  than  the  leaf     bracts   (5  9)   and  sepals 

obtuse  cor  aceouB     corolla  wliitish    3  mm  long    the  tube  included  m  the  ciljx    the  acute 

lobes  ^  the  length  of  the  tube    with  5  lines  of  hiirlets  running  down  the  t«be     anthers 

oblong  obtuse   subesserted    alout  as  long  a^  their  filaments    disc  small    o\an  5  3  cellel 

stjle  as  long  as  the  ovary   thick  tapenng    drupe  globose  4-6  mm  in  diameter,  red    white 

or  pink   rather  dry    seeds  ovoid   with  thin  testa    embryo  axile  two  third  the  length  of  the 

meily  ilbumen    the  radiUe  scarcelj   distmguiBh^ble  from  the  cotjledons 

Tht  Pukeauc  or  as  it  is  also  called  Maiele  Piiakiaue  and  Kauau  on  Lanii 
IS  a  shnib  in  the  lo«(i  elevations  but  becomes  a  small  tree  10  15  feet  in  height 
in  the  upper  regions  at  6000  7000  feet  elevation  The  tiunk  is  rather  twisted 
and  vested  in  a  finely  corrugated  brown  bark;  the  tallest  specimens  were  ob- 
served by  the  writer  on  the  upper  slopes  of  Mt.  Hiialalai  on  Hawaii  at  an  eleva- 
tion of  6000  feet.  The  species  occurs  on  all  the  islands  of  the  group  and  can  be 
found  at  all  elevations.  The  species  besides  being  found  in  flawaii  exists  also 
in  Tahiti  and  Eimeo  of  the  Society  group. 

Interesting  legends  are  connected  with  this  plant  in  Hawaii ;  it  was  a  favorite 
of  the  Kahuna  or  native  priest.  David  Malo,  the  Hawaiian  historian,  tells  us 
that  it  was  used  in  incremating  the  body  of  any  one  who  had  made  himself  an 
outlaw  beyond  the  protection  of  the  tabu.  Dr.  N.  Emerson  gives  an  interesting 
explanation  of  this  procedure  of  incremation.  He  also  says:  "When  a  kapn-ehief 
found  it  convenient  to  lay  aside  his  dread  exclusiveness  for  a  time,  that  he  might 
perhaps  mingle  with  people  on  equal  terms  without  injury  to  them  or  to  himself, 
it  was  the  custom  for  hmi  and  according  to  one  authority  those  with  whom  he 
intended  to  mingle  loined  vnVa  him  in  the  ceremony— to  shut  himself  into  a 
little  house  and  smudsje  himself  with  the  smoke  from  a  fire  of  the  Pnkeawe 
shrub  j\t  the  conclusion  of  this  fumigation  a  priest  recited  a  Pule  Huikala — 
prayer  for  a  dispensation. 

The  Pukeawa  is  familiar  to  all  who  have  been  at  all  in  the  Hawaiian  forests, 
especially  around  the  Volcano  of  Kilauea  on  Hawaii  where  the  plant  is  very 
common  in  company  with  the  Olelo  berries.  It  is  very  striking  on  account  of 
its  heath-like  appearance,  and  the  white  or  red  dry  berries.  On  the  high 
mountains  at  from  10,000  feet  elevation  up  to  the  limit  of  plant  growth  occurs 
another  species,  which  is  a  shrub.  Its  scientific  name,  which  was  Cyathodes 
imbricata  Stschegleew,  will  have  to  be  changed,  as  there  is  already  a  !^t.  im- 
bricata  in  that  genus  as  a  synonym,  and  therefore  will  be  known  from  now  on 
as  Sli/phcUa  Graijana  (Stschegleew)  Rock. 
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The  family  IMyrsinaceae  consists  of  32  genera  and  about  770  species.  The 
family  is  a  distinctly  tropical  one  and  is  distributed  over  the  whole  world.  In 
the  eastern  hemisphere  it  ranges  from  the  island  of  Tsii  Sima,  Korea  straits, 
to  Victoria  in  Australia,  and  in  the  western  hemisphere  from  Florida  to  Argen- 
tine. 

In  the  Hawaiian  Islands  only  two  genera  are  represented,  Suttoiiia  and  Em- 
belia,  the  former  occurs  outside  of  Hawaii  only  in  New  Zealand  and  has  arbores- 
cent forms,  while  the  genus  Embelia  has,  two  species  in  these  Islands,  which 
are  elimbors,  biit  consists  of  more  than  i>2  species  which  have  a  wide  distribution 
(Africa,  India,  Hawaii,  Australia). 

SUTTONIA  Honk. 

Flowers  hermaphrodite,  4  or  5-meroua.  Sepals  sliottly,  or  very  shortly  united,  or  free 
at  the  base,  imbricate  or  open,  with  ciliolate  margins.  Petals  free,  valvate  or  very  obscurely 
imbricate,  broadly  or  rarely  narrow-elliptical,  or  very  rarely  obovate,  rounded  or  subacute 
at  the  apex,  with  papillulose  or  eiliato  margins,  often  punctate  or  lineato.  Anthers  usually 
sessile  auci  little  shorteT  than  the  petals,  introrse,  somewhat  acute  at  the  apex  or  snbobtuse, 
and  papillose.  Ovary  ovoid,  style  wanting  or  very  shart;  stigma  eapitate  and  often 
fimbriate.  Placenta  2-4  ovulate.  Fruita  globose  or  ovoid,  1-seeded,  crowned  by  the  stigma; 
endoearp  cnistaceous  to  chartaeeoua.  Seeds  globose  with  the  rudiments  of  the  placenta, 
albumen  horny,  embryo  cylindrical.  Trees  or  shrubs  with  entire,  very  variable  leaves. 
Inflorescence  lateral,  faseieulate  in  the  axils  of  fallen  leaves,  few-flowered.  Flowers  small, 
pedicellate. 

The  Hawaiian  species  of  the  genus  Suttonia  form  a  section  by  themselves 
"Subgenus  Rapaneopsis  Mez;"  with  pentamerous  flowers. 

The  Hawaiian  Kolea  were  originally  placed  in  the  genua  Myrsine  by  A. 
BeCandolle,  and  later  transferred  to  the  genus  Suttonia  by  Mck.  The  whole 
genns  consists  of  17  species,  11  of  which  are  endemic  in  the  Hawaiian  Islands ; 
of  the  remaining  6,  5  are  foiind  in  New  Zealand  and  one  in  Norfolk  Island. 
Originally  only  four  Hawaiian  species  were  known  and  are  described  in  Ilille- 
btand's  Flora  of  the  Hawaiian  Islands.  Since  then  4  were  added  by  Mez,  and 
3  distinct  new  species  and  3  new  varieties  by  the  writer.  II.  Leveille  described 
10  new  species  of  which  6  are  now  synonyms ;  one  of  his  species,  Stittonia  molo- 
Jcaicnsis,  is  a  small  leaved  form  of  Sideroxylon  sandwkensc.  As  the  descrip- 
tion of  the  remaining  ones  is  so  vague,  and  material  of  thorn  not  in  the  writer's 
possession,  they  are  very  dubious  and  are  here  ignored. 

KEY   TO   THK   SPECIES. 

Leaves  tomentose  underneath. 

Branches  glabrous,  leaves  G-'i  mm S.  Kauaiensis 

Branches  covered  with  ferruginous  tomentum,  leaves  100  mm  or  inoH  S.  Wawiaea 

Leaves  glabrous. 

Leaves  thin,  without  marginal  nerve,  petals  marltedly  punctate S,  Lanaiensis 

Leaves  largo  210  mm,  elonjiate  elliptical,  petiolate,  chartaeeons S.  Fernseei 

LenvcK  siicciifenl,  spatluilate,  ~'i  mm,  petiole  margineil S.  spathulata. 
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Leavos  ?larli,   thartaccoiis,   p;de   veiucd,  not  piic^tate;   drupe   very 

Bmall  3   mm,  spheroidal S.  volcaiiica 

Leaves   ovate    to    suborbiciilar,    glaucous,    margins    revolute,   style 

distinct                    S,  Knudaenii 

Leases  thick  conaceouSj  100  mm  long  or  more,  reticulate,  euneate 

at  tlie   base            S.  Lessertiana 

Lea\es  (onaceous,  small,  24  mm,  emarginate  at  tho  apex S,  Sanclwicenais 

Lea\es  elliptical  oblong,  petiolate,  50  mm  long,  strongly  reticulate.  S.  Hillebrandji 

Leaiei  seisilp    ^Prv  Harrow,  lanceolate,  apex  caudate,  acuminate..  S.  lanceolata 

Suttonia  kauaicnsJs   (Hbd.)   Mez. 

SUTTONIA  KAUAIENSIS  (llbd.)  Mez  Das  Pflzenreich  9.  IV.  236.  (1902)  33.i;— Pax  in 
Engl,  et  Prantl  Pflifam.  iV.  1.  (1908)  278.— Myrsine  kauaiensls  Hbd.  Fl.  Haw.  Isl, 
(1888)  280;— Del  Cast.  III.  Fl.  Ins.  Mar.  Pae.  VIL  (1892)  227.— Heller  in  Minues. 
Bot.  Stua.  IX,  (1897)  873, 

A  small  tree  12  m  in  lieight;  branches  slender,  glabrous;  leaves  pilose  when  young, 
glabrate  when  olil,  on.  petioles  of  4-15  mm,  oblong  or  oblong-Ian eeolate,  shortly  and  obscurely 
acuminate  at  the  apex  or  somewhat  obtuse,  reticulate  on  both  sides,  the  adult  leaves  densely 
set  with  blackish  minute  dots;  inflorescence  of  1-5-7  flowers,  bracts  linear,  2-2.5  mm,  the 
slender  pedicels  5.7  mm,  glabrous  or  pilose;  flowers  3  min  long;  sepals  connate  one-third 
their  length,  often  covered  with  long  hair  at  the  dorsal  side,  ovate;  petals  elliptical, 
subrotundate  at  tEe  apex,  with  elongate,  brownish,  or  shortly  linear  dots;  stamens  with 
large,  ovate-elliptical,  somewhat  acuminate  anthers,  slightly  papillose;  ovary  glabrous,  ovoid, 
style  shsri  and  thick,  stigma  obtuse,  very  obscurely  5-angular;  Arupe  globose,  4  mm. 

This  species  was  first  collected  by  V.  Knudsen  (no.  191)  of  Kauai.  It  grows 
in  the  outskirts  of  the  forests  of  llalemanu  and  Kaholuamano  on  Kauai.  Speci- 
mens which  evidently  belong  to  this  species  were  collected  by  the  writer  in  the 
type  locality  (llalemanu)  flowering  (no.  1567)  Febr.  14,  1909;  and  in  Milolii 
gorge  (no.  2355)  Febr.  26,  1909,  In  this  latter  form  the  young  leaves  are 
membraneous  and  pubemlous ;  without  flower  or  fruit. 

The  typical  Suttonia  kauatensis  was  collected  in  the  forests  of  Kahoiiiamano, 
at  an  elevation  of  3800  feet,  flowering  March,  1909,  (no.  2359).  The  pedicels 
are  glabrous,  as  well  as  the  flowers,  with  the  exception  of  the  ciliate  margin  of 
sepals  and  petals ;  the  leaves  are  s\ibemarginate  at  the  base. 

Suttonia  Wawraea  Jfez. 

SUTTONIA  WAWKAEA  Mez  Das  rttzrcich  SI.  IV.  230.  (1902)  3:i.l.— Myrsine  Gaudichaudil 

var.  hirsuta  \\'awra  m  Flora  (3>*74)  524.^Myrsine  Kauaiensis  \ar   j3  Mrsuta  Hbd. 

lu  Fl.  Haw.  Isl.  (1888)  2M1;  Del  fast.  111.  Fl.  Ins.  Mar.  Pac.  VII.  (1802)  227. 

A   small  tree   or  shrub;   young  branches  densely  and  shortly   co\ered   vith   a   turbid 

brown-ferruginous  tomentum;   leaves  on  pe"tioles  of  i  inm,  cUiiiticnl  or   oboiate-elliptical, 

somewhat  obtuse  at  the  apex,  8-16  cm  long,  40-(!0  mm  wide,  the  medium  nerve  covered 

with  an  appressed  reddish  tomentum,  the  under  side  of  the  young  leaves  with  a  scattered 

pubescence  of  the  same  color,  prominently  reticulate  on  both  sides,  the  upper  side  glabrous, 

puuetulate,  with  transparent  dots;  flowers  (i-10,  14  mm  long,  pedicels  densely  tomentoee  5-7 

mm  long;  flowers  densely  tomentose,  sepals  connate  at   the  base   one-fourth  their  length, 

ovate,  somewhat  acute,  with  the  margins  very  densely  "illous-ciliate;  petals  linear    atvtheri 

barbellate   at   the   apex;    stigma   in   the   female   flowers     echinate  capitulate;    drupe    dark 

bluish,  glaucous,  globose  S  mm  in  dramet^i-,  croivncd  by  the  pc>Tsistcut  ■^tiKuia;  seods  globose, 

maiiy-ribbe'l,  0  mm  in  diametT.  eiidoi-urp  thin,  pajierx 
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Mymnaceae. 

This  exceedingly  interesting^  and  handsome  species,  which  is  nudcmbtedly  very 
closely  related  to  S.  Kauaiensis,  occurs  only  in  the  very  dense  forest  of  the  in- 
terior of  Kauai,  often  bordering  the  extensive  bogs.  It  is  quite  eonspieiious  on 
account  of  its  dark  green  leaves  which  are  dark  reddish  pubescent  nnderneath, 
and  also  for  its  fruits,  which  are  blackish  blue  with  glaucous  hue.  It  rarely 
attains  a  height  of  more  than  12  feet  and  is  often  shrubby ;  the  writer  collected 
it  on  the  borders  of  the  bog  Kaiiluwehi,  elevation  4300  feet,  in  the  heart  of  the 
Kauai  forests,  fruiting  October,  1911,  (no.  10229) ;  and  flowerinj;,  Kaholuamano 
forests  (no.  2362),  March  3-10,  1909;  (no.  5956)  fruitinj,'  from  the  tabular 
aiimmit  of  Kauai  Sept.  4,  1909.     Abbe  Faurie  flowering  Slarch,  1910,  (no.  424). 

Suttonia  lanaiensis   (Hbd.)    'Mez. 


22  T. 

A  smdll  tree,  glibroiis  fliroiigliout,  the  barl  of  tlie  rather  t-tift  brine  lies  eo\ereil  with 
leiitieels,  lea\es  on  IletloJe^  oi  4  IS  luiii,  elltptieal  or  oboiite  oblong,  shoitly  a  ute  at  the 
ba-ie  moilentelv  acuminate  at  tlie  ipe^,  in'e,  dull,  membraneous  to  ih  irtaceoua  ininutelv 
dotted  abo\e,  ^erj  obsLure]^  so  unilerneath,  SI  mm  or  moie  ioug,  4(1  bU  mm  wide,  flower? 
rimeal  and  in  the  B:tils  of  leaves,  ifloners  usually  'i  S  or  e^en  more,  pedicels  56  mm. 
Blender  glabrona,  flowera  3  mm  long,  sepals  Hlmost  free,  o\ate  to  suborbicnlar,  witli  the 
margins  pipillose  fimbriate,  petals  elliptico  lanceolate,  ■uibiLute,  dotted  mth  Mick  rounlish 
dots  or  lines,  anthers  ovate,  subacute,  the  apei  papilhilo'=o  oiar\  oioni,  mirowed  toward 
the  apex,  glabrous,  style  none,  stigma  large,  pulvmite  diupe  globose,  depressed  3  b  miu  in 
diam  reddish,  with  chartaceous  put'Jinen  1  seeded,  with  the  rudimcuts  of  2  oi  three  o\uies, 
cmbno  arcuateh   cur\el  m  hornj    illmmen 

This  handsome  species,  which  has  hitherto  been  thought  to  he  peeuliai  to  the 
Island  oi  Lanai  h^s  also  been  collected  on  the  eastern  part  of  Maiu  in  open  dtj 
gulches  back  of  Makawao  <it  an  e!('\ation  ot  25<X)  teet,  Hhiu  it  reaches  ,\  height 
of  30  feet. 

It  is  exceedingly  commou  on  the  Island  of  L.iiuii  in  the  o|H'ii  dry  gidcbes, 
such  as  Kaiholena,  Mahana  and  Koele,  where  it  is  a  snuili  tree,  and  (jiiite  con- 
spieno\is  on  account  of  its  pale,  graceful  foliage,  which  has  always  a  pinkish 
tint.  It  is  associated  with  Kanwolfia  saiidivicciinis,  Xaiitlioxyluni  hawaiieiise 
var.  /J.,  I'hoiiia  saiidwiceiisls,  and  many  others. 

It  is  collected  hy  the  writer  on  Lanai,  flowering  July  27,  1910,  (no.  8027) ; 
and  flowering  and  fruiting  Sept.,  1910,  (no.  8533)  in  a  gulch  above  Makawao, 
Island  of  Miuii. 

\"ar.  coriacea  Rock  var.  iiov. 

A  tree  wfth  stout  and  robust  branehes;  leaves  thiek  coriaceous,  ovate-oblong,  somewhat 
shining  above,  copper  colored  on  both  sides,  dull  underneath,  prominently  veined,  very 
minutely  punctate  above,  subacute  or  slightly  emarginate  at  the  apex,  Romewhat  acute  at 
the  base,  slightly  contracted  on  puberulous  stout  petioles  of  in. 12  mm;  flowers  S,  on  stout 
pedicels  of  6  mm,  glabrous,  otherwise  as  in  the  species;  fruit  not  seen. 

Of  thiff  variety  only  one  tree  was  observed  in  the  xerophylous  forest  on  the 
western  end  of  Lanai,  called  Kaa,  where  a  remnant  of  what  must  have  been 
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Myrsinaeeae. 

onee  an  iiiterestinj^  forest  is  still  to  be  found.  The  tree  was  at  once  conspieu- 
cua  by  its  thick  leathery  bronze  colored  leaves;  it  was  just  beginning  to  flower. 
It  is  associated  with  Osmanthus  sandwiceiisis,  Xylosma  HiUebrandii,  and  Maba 
sandwicensis.  Prom  a  distance  the  tree  looked  almost  exactly  like  a  Sideroxylon 
or  Chrysophyllum.  Collected  flowering  July  27,  1010,  (no,  8078),  type  in  the 
Herbarium  of  the  College  of  Hawaii. 

Suttonia   Fernseei   Mez. 

SUTTONIA  JERNSEEI  Mea.  in  Das  PflEenreieh  9.  IV.  236.  (1902)  336.— Myrsine  Gandi- 
chaudii  var.  grandlfoUa.  Wawra  in  Flora  (]S74)  524. 
BraiieheR  very  thick,  at  tlie  very  apex  beset  with  minute  ferruginous  scales;  leaves 
on  petioles  of  7  mm  or  more,  elongate  and  narrowly  elliptical,  acute  at  the  base,  shortly 
contracted,  210  mm  or  more  long,  65  mm  broad,  membranaceous  to  chartaceoua,  somewhat 
shining,  reticulate;  flowers  5-8,  12  mm  or  more  long,  pedicels  slender,  glabrous,  8  mm; 
flowers  3  mm  long,  glabrous;  sepals  connate  one-third  their  length,  the  lobes  triangular, 
with  the  margins  densely  ciliate,  petals  acute,  very  obscurely  marked  with  lines;  anthers 
of  the  female  flowers  little  reduced,  acute;  ovary  glabrous,  with  a  sessile  capitate  stigma. 

This  species  named  by  Mez  in  honor  of  Wawra,  Ritter  von  Fernsee,  was  col- 
lected by  the  latter  on  the  Island  of  Kauai  (no.  2019).  It  is  not  known  to  the 
writer.  It  may,  however,  be  identical  with  an  exceedingly  large  Suttonia  tree 
with  a  trunk  of  2  feet  in  diameter,  and  very  large  leaves,  ionnd  at  Opaiwela 
uear  Kaholuamano,  Kauai.  Owing  to  the  size  of  the  tree  it  was  impossible  to 
secure  specimens.  The  writer  did  not  meet  with  any  other  tree  of  this  sort,  and 
was  assured  by  Mr.  Francis  Gay  of  Kauai,  who  is  more  familiar  with  the  Kauai 
forests  than  any  other  man,  that  the  one  in  qu^tion  is  the  only  one  known 
to  him  in  the  surrounding  forests. 

On  the  Koolau  range  on  the  Island  of  Oahu,  in  the  moimtains  of  Punaluu,  the 
writer  collected  specimens  of  a  Snttonia  {no.  473)  but  without  flower  or  fruit, 
whose  leaves  answer  well  Mez's  description  of  8.  Fernseei,  and  it  is  here  doubt- 
fully referred  to  that  species.  Among  the  numerous  duplicates  of  the  various 
Suttonia,  the  writer  found  a  sheet  numbered  2364  collected  at  Kaholuamano, 
Kauai,  March,  1909,  but  without  flower  or  fruit;  it  must  however  be  referred 
to  8.  Fernxeei,  as  the  leaves  answer  the  deseripfion, 

Suttonia  spathulata  Rock  S|i.  nov. 
Koh'a 

A  small  tree  6  S  lu  high  glabrout  throughout  1  rinehes  stiff  more  or  less  ascending 
leaves  decidedly  sjathulate  bluntU  icute  at  the  aiex  or  rounled  thH  r-  fiealy  rather 
succulent,  on  short  margined  jet  oies  of  "i  8  mu  or  often  subsessile  dark  green  aboie  light 
underneath,  petioles  reddish  ^ems  quite  inconspicuous  sparingly  punctate  with  minute 
black  dots,  5-7  5  cm  long  3  3  em  wile  branchlets  densely  flowerel  their  whole  length 
(flowers  unknown)  fruits  ui^uanv  4  I)  in  a  duster  on  )  ediiels  of  II  mm  bricts  broa3 
triangular;  pad  eels  and  the  jeiii'^tent  o\ate  lepals  glabrons  the  latter  w  th  slightU 
fimbriate  margins    fruit  globose    black    6  mm  in  diameter    crownel  bi   the  stigmT 

This  rather  stnkine:  species  is  a  small  tree  of  15  20  feet  or  Iittl^  raoie  nnd  is 
peculiar  to  Mt.  Ilaleakala,  Maui,  where  it  grows  on  the  northwest  slojie  at  an 
elevation  of  6500  feet  in  the  gulches  back  of  the  extinct  cnttcr  of  Piinnianiau, 
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associated  with  Dodonaoa  eriocarpa,  Argyroxiphimn  viresceits,  KaUlardia  platy- 
phylla,  Santalum  Haleakalae,  Geranium  arhoreum,  and  others. 

It  was  collected  by  the  writer  fruiting  on  Oct,  11,  1910.  The  ty|ie  is  uiiiober 
S591  in  the  Herbarium  of  the  College  of  Hawaii. 

It  is  at  onee  distinguished  from  other  Suttonia  by  its  small  spathulate,  very 
thick  leaves,  and  branchlets,  which  are  densely  covered  with  the  rather  large 
fruits.     Ill  the  dry  specimens  the  leaves  turn  pale  and  the  fruits  yellowish. 

Suttonia  volcanica  Rock  sp.  nov. 
liolea. 

A  small  tree  4-5  m  high,  with  aleiiaer  branches,  glabrous  throughout;  leaves  dark  green, 
very  prominently  and  pale  veined,  midrib  red,  pale  imderneatli,  not  dotted,  thin  chartaceoua, 
shining  above,  dull  underneath,  ovate-oblong,  bluntly  acnminate  or  acute,  or  slightly  obtuse, 
rounded  at  the  base,  5-10  em  long,  2-4,5  cm  -Wide,  on  somewhat  margined  petioles  of  6-8 
mm;  the  alender  branchlets  densely  covered  with  mature  fruits;  (flowers  unknown);  fruits 
2-8  in  a  cluster  on  very  slender  glabrous  pedicels  of  6-8  mm;  bracts  red  dish- brown,  dentiform 
to  linear,  the  persistent  calyx  parted  two-third  its  length  into  5-7  triangular  lobes  of 
1  mm,  with  slightly  eiliate  margins;  fruit  subglobose  or  rather  spheroidal,  black  when 
mature,  very  small  for  a  Suttonia,  3-4  mm  in  diameter,  glabrous,  crowned  by  the  stigma. 
This  species  is  remarkable  for  its  very  small  fruits,  which  are  densely  clus- 
tered around  the  slender  branchlets,  and  for  its  leaves,  which  are  chartaceous, 
thin,  and  prominently  veined,  but  not  punctate.  It  was  found  by  the  writer 
on  the  great  central  plain  between  Maima  Loa  and  Mt,  Ilualalai  on  Hawaii  on 
the  cinder  slopes  of  a  crater  called  Piiaokeanue,  at  an  elevation  of  5300  feet  in 
company  with  Solanum  incompleium,  Saiitalum  Frcijcuwfiaiuim,  sind  Raillardia 
sp.  It  was  collected  fruiting  Feb.  13,  1912.  The  type  is  no.  10230  in  the  Her- 
barium of  the  College  of  Hawaii. 

Var.  lavarum  Rock  var.  nov. 

Leaves  elliptical -oblong,  to  oblong-lanceolate,  of  the  same  texture  and  venation  as  the 
species,  obscurely  acute,  or  obtuse,  slightly  contracted  at  the  base,  dark  green  above,  dull 
and  lighter  underneath,  not  punctate,  6-12  em  long,  2-3.5  em  wide,  on  black  petioles  10-35 
mm,  inflorescence  in  fascicles,  mainly  in  leaf-axils  and  also  along  tbe  branches  but  not 
very  numerous;  inflorescence  of  8  flowers,  on  slender  pedicels  4-7  mm,  bracts  as  in  the 
species;  calyx  parted  one-half  its  length  into  5-7  ovate  rounded  lobes  with  eiliate  margins; 
petals  pubescent  with  eiliate- fimbriate  margins,  densely  punctate  with  rather  large  black 
dots;  anthers  sagittate,  with  pubescent  apex;  ovary  globose,  with  sessile  capitate  stigma; 
fruits  as  in  the  species,  little  larger. 

The  variety  lavanim  occurs  on  the  southern  slopes  of  Mt.  Ilaleakala,  Maui, 
on  the  aa  lava  fields  of  Auahi,  on  the  land  of  Kahikinui,  an  exceedingly  dry 
locality  at  an  elevation  of  2000  feet.  It  was  collected  by  the  writer  flowering 
and  fruiting  Noveml>er,  1910.  The  t.ype  is  number  8678  in  the  College  of 
Hawaii  Herbarium. 

It  is  a  small  tree  and  finite  distinct  from  Suttonia  Lessertmna  and  its  nnmer- 
ous  variations,  which  occur  at  little  highei'  elevation  in  the  same  locality.  In 
textitre  and  venation  of  leaf,  shape  and  size  of  fruit,  as  well  as  general  aspect, 
it  is  almost  identical  with  SIvttoma  volranica  from  Manna  Loa,  Hawaii,  of  which 
it  is  here  made  a  variety. 
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Suttonia  Knudsenii  Rock  sp.  iiov. 

A  Email  tree  or  sbrob,  brauclies  tortuose,  glabrooa;  leaves  ovate  to  obovate,  or  Bubor- 
bicnlar,  glabrous  on  both  sides,  veuation  prominent,  reticulated,  the  margins  revolute, 
quite  opaque,  sparingly  piiitetnte  nuderneatli,  dark  green,  with  glaucons  hue,  sbining  above, 
dull  beneath,  quite  chai'taceoiiH,  4.5-7  em  long,  3-4,5  cm  wide,  on  petioles  of  2-4  mm; 
inflorescence  fasciculated  at  intervals  of  15  mm  along  the  slender  branchlets  and  in  the 
axils  of  the  leaves,  of  3-12  flowers,  puberulous,  pedicels  of  2-2.5  nim,  the  bracts  1  ram, 
triangular,  with  eiliate  margins;  ealyx  2  mm,  parted  more  than  half  its  length  into  acute 
lobes,  densely  punctate,  with  fimbriate  margins,  corolla  twice  as  long  as  the  calyx,  orna- 
mented with  dark  dots,  anthers  oblong,  puberulous  at  the  apex,  ovary  ovoid,  with  distinct 
style;  fruit  unknown. 

This  exceedingly  handsome  species  is  peculiar  to  the  Island  of  Kauai  and  is 
only  found  in  the  forests  of  Halemanu,  in  the  interior  swampy  woods ;  it  is  dis- 
tinguished from  the  other  Suttonias  by  its  thin  leaves  which  are  ovate  to  suborbi- 
cular  and  are  of  a  glaucous  color,  and  in  the  very  shortly  pedicellate  red  flowers. 
It  is  a  striking  species  and  is  here  named  for  Mr.  Augustus  Knudsen,  of  Waiawa, 
Kauai,  to  whom  the  writer  is  greatly  indebted  for  extended  hospitality  and 
facilities  for  collecting  in  the  monntains  of  Kauai.  The  type  is  number  2337 
in  the  College  of  Hawaii  Herbarium.  Collected  February  14-26,  1!)()9,  Hale- 
manu, Kauai,  flowering. 

A  form  with  somewhat  smaller  leaves,  which  are  acute  at  the  apex  instead 
of  rounded,  and  more  elliptical  in  outline,  must  be  referred  here  as  fnrmn 
eUiptica  fm.  nov.  (no.  1661),  flowering,  February,  1900,  llalemauu,  Kanai. 

Suttonia  Hillebrandii  Mez. 
Kolca. 

SUTTONIA  HILLEBBANDII  Mez  Das  rflzcuroieh  !l.  IV.  230.   (ii)(iS)   337. 

Branches  entirely  glabrous,  leaves  on  petioles  of  about  3  mm,  acute  at  the  base, 
shortly  contracted,  quite  acnminate  at  the  apex,  rarely  somewhat  obtuse,  about  50  iiim 
long,  20  mm  broad,  not  punctate;  inflorescence  5  or  more  flowered,  10  mm  long,  pedicels 
slender,  glabrous,  7  mm  long  sepals  1/3  connate,  the  lobes  ovate  somewhat  acute,  the 
margins  remotely  dentate  and  eiliate,  lineate;  ovary  globose,  stigma  thick  capituliform. 

This  species,  which  is  not  known  to  the  writer,  was  collected  by  Wawra  on 
the  Island  of  Kauai,  evidently  at  Halemanu.  There  are  several  foriiis  found 
on  the  Island  of  Oahu  which  are  certainly  rei'enihle  to  this  species;  some  of 
them  are  varieties. 

On  the  I'iland  (it  O.ihu  In  the  Koobui  raufrc,  Mouutiiins  of  Waikaiie,  the 
wrjter  collected  spcLimins  of  a  tree  which  is  a  good  variety  Jind  may  be  de- 
scribed as  tollows 

\  ar    emarginata   Rock  var.   nov. 

\  SI  I  ill  tiCL,  kasc  1  inteolate  obloug,  glabrous  throughout,  chartaceous,  3.5  to 
M  (III  loiij  12  to  I'l  mm  wide  contracting  at  the  base  into  a  sliglitly  margined  petiole  of 
2  to  3  nun  veins  prominent,  intramarginal  nerve  continuous  and  very  close  to  the  edge, 
rounded  at  the  ape\  and  always  emarginate;  dark  green  above,  lighter  beneath;  in- 
florestcnco  in  the  a-^ils  of  the  leaves  and  along  the  branchlets,  3  to  8  flowered,  pedicels 
slender,  ]  ubenilous,  as  are  the  petals,  which  are  sparingly  punctulate  with  reddish  dots 
or  eien  lined,  itimens  oblotig,  little  nhorter  than  the  petals;  ovary  ovoid,  style  distinct; 
Irnifi  laige   blick,  S  to  <•  mm  in  diameter. 
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Myrsiiiaceae. 

In  NJii  Valley,  Oahu,  occurs  a  small  tree  whieli  belongs  to  this  variety.  In 
specimens  from  the  latter  locality  the  fniits  are  densely  chistered  along  the 
branchlets,  especially  on  defoliate  ones,  malting  them  appear  like  axillary 
racemes. 

Collected  flowering  (no.  1217))  Jamiary  23,  1909,  Waikaiie  Mts.,  Oahu,  and 
Niii  Valley,  fruiting  Aug,  22,  1909  (no.  4807),  and  Feb.  8,  1913,  fruiting  (no. 
10232),  same  locality. 

Suttonia  Lessertiana   (A.  DC)   Mez. 

Kolca. 

(Plates  149,  150,  151.) 

SXJTTONIA  LESSERTIANA   (,^.DC.)   Me z -Das  Pflzenreicli  !l.  TV.   23(3.    (1902)   330;— Pax 
in  Eng].  et  Trantl  Pfizfaiii.  Naehtr.  IV.  1.   (.1908)  278.— Brigliam  Ka  Hana  Kapa 
in   Mem,   B.   P.   Bish.   Mus.    (1311)    148.   fig.   89.— MTreine  Lessertiana  A.   DC    in 
Ann.  Se.   Nat.  2.  Ser.  XVT.   (1841)   85   et  in  DO.  Prodr.  VIII.   (1S44)   96;— Gray 
in  Proc.  Am.  Acail.  V,   (1862)   331;— Seem.  Fl,  "Vit.   (18C6)   149;- Mann  in  Proe. 
Am.  Acad.  Vlt.   (1886)   188;- Hbd.  Fl.  Haw.  IbI.   (1888)   279;— Del  Cast.  III.  Ins. 
Mar.    Pae.   VIT.    (1892)    227;— Heller   in    Minnes.    Eot.    Stud.   IX.    0307)    874.— 
Mynrtne  QaudichaiuUi  Wawra   (non   DC.)   in  Flora   (3874)   523;— GTa,y  1.  e.   331; 
Seem.    I.    c.;— Mann    I.    e.    188;- HM.    1.    c.    280;— Heller    1.    e.    873.— Myr^ne 
Fauriei  L6vl,  in  F^Me  Bepert   X.   lO-U.    (1911)   154.— Suttonia.  Fa^irlel  Livl.   in 
Pedde  Eepert.  X,  24-26.   (1912)   373,— Suttonia  cuneata  Levi,  et  Pnurie  in  Peilde 
Repert,  X.  27-29.  (1912)  443 ;— Suttonia  pukooensis  L#vl.  1.  e.  444. 
Branches  thick  or  very  thick,  qaite  glabrous,  old  ones  verrucous;  leaiPt  very  aliortly 
]>etioled   or   often   broadly   sessile,   broad    or   narrow   elliptical,   or   elli]rtic:il'!aneeolate   or 
obovate,  soiiiewhat  obtuse  at  both  ends  or  rounded  at  tlie  apex,  ofren  aeuje  at  the  base,  of 
variable  length  and  width,  coriaceous,  the  adult  leaves  densely  aod  minutely  punctulate 
above  witU  black   dots,  the  veins  little  prominent  and  conneeted  by  a  straight  marginal 
nerve;  flowers  in  the  axilo  of  the  oldest  leaves  and  all  along  the  branchlpta  and  on  pro- 
jecting spnra  of  the  bare  brancbes,  in  fascicles  of  3  to  7  or  more,  pedicels  slender,  glabrous, 
5  to  6  mm  with  flowers,  and  longer  with  fruits;  flowers  3  to  3^  mm  long,  glabrous,  sepals 
shortly   (1/5)   united  at  the  base,  lobes  5  to  7   ovate  somewhat  acute,  the  margins  very 
shortly  fimbriate;   petals  broadly  elliptical  twice  the  length  of  the   eal.yx,  yellowish  with 
reddish   dots,  apex   obtuse,  the   margin   papillose;   stamens   little   shorter   than   the  petals, 
anthers  ovate,  apex  papillulose,  emarginate  at  the  base;  ovary  ovoid-conical,  stigma  sessile 
or  on  a  short  style,  capitate,  fimbriate  or  5-laciniatc  on  the  fruit;  drupe  globose,  reddish 
or  blaek,  4  to  8  mm  with  chartaeeous  pyrena. 

This  speeies  is  on<j  of  the  most  variable  ones  in  the  s];enns,  and  that  to  sueh 
an  extent  that  hardly  two  trees  are  alike.  The  leaves  are  the  most  variable 
part  of  the  plant ;  also  shape  and  branching  habit  vary  greatly.  It  certainly  is  a 
graceful  tree  in  the  rain  forests  of  Oahu  and  Hawaii,  as  well  as  on  the  other 
islands  oi  the  Hawaiian  group.  Should  one  undertake  to  describe  all  the  vari- 
ous forms  as  new  species,  as  H.  Leveille  did,  one  would  certainly  be  naming 
individuals,  and  swell  the  synonyms  of  Snttonia  Lessertiana,  into  which  most 
of  II.  Leveille  species  have  wandered  to  remain  there  forever;  the  remaining 
ones  are  synonyms  of  S.  sandwicensis. 

As  already  stated  the  species  occurs  on  all  the  islands  of  the  group  in  many 
forms  which  are  too  numerous  to  cite,  but  have  been  incorporated  in  the  de- 
scription to  some  extent.  The  trees  reach  often  a  height  of  60  feet  or  so, 
with  a  trunk  of  one  to  two  feet  in  diameter,  and  clothed  in  a  gray  bark  which 

375 


,y  Google 


,  Google 


Uyrsinnww. 

is  either  smooth  or  covered  with  lenticeis ;  when  cut  into,  a  red  sap  exHiles 
very  freely,  which  was  employed  by  the  natives  of  by-gone  daj-s  tor  dyeing 
the  tapa  or  paper  cloth.  The  wood  is  quite  handsome,  of  a  pink  color  and  mot- 
tled throughout.  It  is  not  verj'  hard,  but  was  used  by  the  nntives  for  house 
posts  and  beams ;  it  takes  a  fine  polish  and  could  be  employed  for  cabinet  work 
as  it  can  be  easily  worked.  The  biggest  trees  the  writer  observed  on  the  Island 
of  Hawaii  on  the  slopes  of  Mauna  Kea  and  Mauna  Loa,  as  well  as  in  Waihoii 
forest  on  the  flanks  of  Mt.  Hualalai.  It  favors  an  elevation  of  from  31100-4000 
feet,  but  descends  lower  on  Oahu,  thoujrh  higlier  on  Hawaii.  It  grows  in  the  rain 
forests,  though  its  best  development  is  attained  in  the  more  open  park-lilvc  for- 
ests situated  on  the  above  mentioned  mountains. 

On  the  Island  of  Lanai  occurs  a  tree  which  must  be  ref-?rred  to  S.  Leasertiana, 
but  from  which  it  differs  in  the  decidedly  ovate  fruits,  or  even  elongate-ovate, 
and  is  here  named  forma  ovicarpa  fm.  nov.  Collected  in  llahana  Valley,  Lanai, 
fruiting  Aug.  Ist,  1910;  no.  8102. 

Suttonia  sandwicensis   (A.,   DC.)   Me:^. 
Kolf'ii.  JmiJii. 
(Plate  152.) 

SUTTONIA  SANDWICENSIS   (A.  Dr.)   Mez   Das  PfliiNKcnrpich  !l.   IV.  23li.   (1H02)   33li,— 

Myrsine  sandwicensis  A.  DC.  in  Ann.  8e.  Nat.  2.  Scr.  XVI.   (tS4l)   85  et  in   DC. 

Prodr.    VIII.    (3S44)    06; — Gray   Proc.   Am.    Ac.    V.    (lSfi2)    331;— Seem,    PI.   Vit. 

(If-Oe)    149;— Mann   Proc.    Am.   Ac.   VII.    (18fi7)    ISS;— Wawra    in   Flora    (1S74) 

523?;— Hbd.  Fl.   Haw.   lal.    (1888)   281;— Pax  in   Engl,   et   Prantl  Pfl^fam.  IV.   1. 

(1889)   92;— Del  Cast.  111.  PI.  Ins.  Mar.  Pae.  Vlf.   (1892)  227:— Heller  in  Mirines. 

Bot.  Stud.  Bull.  IX.  (1897)  S74  (not  Myraine  lanceolate).— Myrsiue  Vanioti  I^evl. 

in   Pedde    Bepert.   X.    10/34.    (1911)    1.17.— Myrsine   sandwicensis    var.    manienaia 

LA\'I.  1.  c.  157. — M.  sandwicensis  var.  punctata  IjcvI.  1.  c.  l.)7. — Suttonia  raaulensis 

(L&vl.)    Levi,   in   Fe-lde   Kepert.   X.    27/29   444.— S.   punctata    (Levi.)    L6vl.   I.    c. 

144,  identieal  with  Myrsine  BandwieensiH  DC.  var.  ,8  denticnlata  Hbd,  1.  c. 

A   small   tree   or   slirub   of   niyrtillaeeous   liabit,   with   the   young   brandies   aomewliat 

lomentulose,  or  in  Kauai  specimens  covered  with  a  rnfona  tonientinn.  leaves  on  pi'tioies  of 

lip  to  3  mm,  obovate  or  laneeolate-obovate,  acute  at  the  base,  emarginate  at  the-  apes,  14 

to   24  mm  long,  fi   to  10   mm   broad,   coriaeeoiia,  with   hidden   veins,  quite  opaque,   rugose 

underneath,   glabrous,   the   young   leaves   often   densely   piinetnlate   with   reddish   dots;   in. 

fioreseence  of  3  to  7  flowers,  on  not  protruding  gemmae,  the  pedicels  4  to  (I  mm;  flowers 

2    to   2.5   mm    long;    sepals   little    connate,   ovate,   the    margins    papillnlose-ciliate;    petals 

elliptical-laneeolate,  acute,  seareelj-  twice  as  long  as  the  sepals,  yellowish  or  reddish,  with 

teddish.brown  strealis;  stamens  only  half  as  long  as  the  corolla,  anthers  shortly  acuminiito 

at  the  apex;  ovary  ovoiil,  gabrous,  stigma  subscHsile,  large,  capitate-pulviuato;  drupe  bla('« 

or  blniah  and  glaucous,  globose  or  ovoid,  3  to  -')  mm  iji  diameter. 

This  very  handsome  species  is  usually  found  as  a  shrub,  but  alsi)  as  a  tree, 
especially  in  the  forest  of  the  southern  slopes  of  Mauna  Loa  at  an  elevation 
of  5500  feet,  where  it  attains  a  height  of  25  feet.  It  is  quite  conspicuous  in  the 
woods  on  account  of  its  small  foliage  which  is  less  than  an  inch  long,  dark 
green  above  and  pale  iinderneath.  It  occurs  on  all  the  islands  of  the  group 
and  is  more  or  less  uniform,  with  the  exception  of  on  Kauai,  where  it  is  quite 
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variable.     It  is  plentiful  in  different  forms  in  the  forests  of  lliilem;iiiii,  above 
Waimea,  Kauai,  where  it  is  a  small  tree  or  shnib. 

It  is  not  found  at  low  elevations  where  S.  Lesscrtiana  abounds,  but  is  more 
or  less  restricted  to  the  higher  levels,  that  is  between  3000-5500  feet,  or  ocea- 
sionally  even  higher.  To  this  species  are  referred  Leveillc's  numerous  new 
species,  which  are  not  even  forms  of  S.  sandwkensis.  His  S.  punctaia  is  identical 
with  Hillebrand's  var.  j8.  denticulata  a  low  shrub,  which  occurs  on  the  high 
plateau  of  Kauai  in  open  bogs,  or  often  also  in  the  swampy  forests.  The 
writer  had  at  his  disposal  co-types  of  Leveillc's  plants,  which  were  kindly  loaned 
lo  him  by  the  Brothers  of  the  Catholic  school  of  Hiio,  to  whom  Abbe  Paiirie  sent 
one  set  of  his  duplicates.  AVith  the  help  of  these  plants  the  writer  was  en- 
abled to  straighten  out  Lcveille's  species,  which  could  not  have  been  done  satis- 
factorily with  LtivcilbVs  short  description  only. 

Var.    apodocarpa    (Levi.)     Rock. 

Suttonia  apodocarpa  L^vl.  et  Paurie  in  Fedde  Repertor.  X.  27/29  (1912)  44. 

Loaves  linear.  Indistinctly  ranlti punctate,  1  to  2  cm  long,  2  to  5  mm  wide,  aeuininate 
glabrous,  rugulose,  witli  revolute  margin,  Bubpetiolate,  long  attenuate,  fruits  nsoally  single 
or  2  to  4  iu  a  cluster,  on  very  short  pedicels,  (according  to  L§veillfi  sessile,  but  bis  specimen 
at  my  disposal  bears  neither  flower  nor  fruit)  globose,  3  to  4  mm,  crowned  by  tiie  capitate 
stigma.      Abbe  Fanrie's  number  is  443,  coll.  Waimea,  Kauai,  Febr.,  1910. 

The  writer's  own  material  of  this  plant,  which  is  not  specifically  distinct  fi-om 
S.  smidwicensis,  but  is  a  variety,  was  collected  on  the  central  plateau  of  Kauai  in 
September,  1909,  fruiting  no.  5605.  Hillebrand's  var.  p. denticulata  occurs  also 
in  that  locality,  flowering  and  fruiting  no.  4967,  Sept.,  1909,  and  Oct.,  1911. 

Suttonia  lanceolata   (W'awra)   Rock. 
Kolea. 

Myraine      aandwiceiisis      var,      lanceolata      Wawra      in      Flora      (1S74)      G2(i. — Myrsine 

lanceolata   Heller    in    ^rinnes.    Bot.    Bull.    IX.    (1897)    873,    not    M.    angustifolia, 

Ueller —Suttonia  anguBtifolia.  Me?  Das  Pllzenreich  S    IV   230    (1902)337 

Brand  es   slender    glabrous     nodose    dark   reddish   brown    foliate   onlj    at   the   ai  ex 

leases    linear  Ian  (eo  I  ate     darl^    green   above     pale   underneath     caulate  icumiuate    at    the 

apeir    acute   at  the   base    lessile   or   aubsessile    minutely   reticulite   iin  lerneath     n  mutely 

punctulate  abo^e   with  blaci    dots    40  to  65  mm  long    5  to  S  mm  wide     flowers  single  or 

two  in  the  ixils  of  the  lea^ea  on  short  pedicels  of  3  mm     flowers  3  mm    glabrous    sepals 

ovate   auhatute   sparingly  punctite   half  the  length  of  the  corolla    petals  oblong   subacute, 

sparingly   punttate    with   a  reldish  thickened   margiu    stamens   the   height   of   the   ovary, 

which  IS  less  thin  half  the  length  of  the  petals    anthers  acute    gHbroiis    o^  irv  conical 

with    a   sessile   caj  itate   stigma      dripes    usoallj    on    the   nakel   branchlets     bluish  blauk 

glaucous    8  mm  m  diameter 

This  vers  distinct  species  is  peculiar  to  the  hi,^h  mountains  nf  Kauai,  and  is 
not  uncommon  at  the  summit  of  Kauai  Mt  "Waialeale  ele\ation  5200  feet  ^\here 
it  grows  as  a  small  tiee  13  feet  or  more  m  heuht  in  the  open  bogg\  country  in 
company  with  Labordea  Waialealae,  Pelea  Wamhalae,  Duhautia  paleata, 
Tetraplasandra  ^^'aialcalae,  Lobelia  Kaiiaiensis,  and  others.     It  Js  an  exeeedinirly 
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handsome  species  on  account  of  its  beautiful  delicate  foliage.  Lower  down,  in 
the  great  bogs  of  Lehiia  niakanoe  and  Kauluwehi  (4500  feet)  it  is  a  shrub  8 
feet  in  height. 

Colleetfid  by  the  writer  on  September  24,  1909,  fruiting  {no.  4958),  on  the 
siunmit  of  Waialeale,  Kauai,  and  flowering  and  fruiting  October  20,  1911,  (no. 
8887),  Mt.  Waialeale,  Kauai. 

sapotaceae:. 

The  family  Sapotaceae,  which  consists  of  about  445  species  distributed  in 
more  than  31  genera,  oeeurs  in  the  tropics  of  the  whole  world,  but  is  absent  in 
Europe  and  extra-tropical  Asia.  In  the  Hawaiian  Islands  two  genera  are  rep- 
resented :  Chrysophylhim  with  a  single  species,  and  Sideroxylon  with  four  dis- 
tinct species  and  several  varieties,  all  of  which  are  peculiar  to  these  Islands.  The 
Sapotaceae  are  characterized  mainly  by  their  milky  sap,  and  regular  c.\'clic  con- 
struction of  their  flowers.  All  Sapotaceae  are  woody  plants  with  entire  leaves, 
save  in  n  single  exception. 

KEY  TO  THE  GENERA, 

Corolla  8  to  10  lobed,  witliout  staminodia,  fruit  small,  black,  olive  sliiiperL 

Clirysophyllum 

Corolla  5  lobed,  with  staininoilia,  fruit  large,  globose  or  ovate Sideroxylon 

CHRYSOPHYLLUM   L. 

Calyx  with  5,  rarely  (i  to  7  imbricate  lobes.  Corolla  witli  campanulate  or  sliort  cylin- 
dricul  tube  of  5,  rarely  6  to  7,  occasionally,  as  in  the  Hawaiian  species,  S  to  10  imbricate 
segments.  Stamens  as  many  as  segments  in  the  corolla,  filaments  filiform;  anthers  abort, 
ovoid,  opening  outside  of  laterally,  oceasionally  abortive.  Ovary  5  to  10  celled,  pubescent. 
Style  short,  with  small  capitate  stigma.  Berry  rarely  more  than  one-celled,  and  with 
several  compressed  seeds;  usually  with  one  ovate  or  olive  shaped  seett,  testa  opaque,  ahin- 
iug.  Cotyledons  thin,  foliaceous. — -Milky  trees  with  alternate  ovate  or  lanceolate  leaves, 
without  stipules.  Flowers  usually  small,  whitisli  or  yellowish,  shortly  stipitate  in  axil- 
lary fascicles. 

The  genus  Chrysophylhim,  with  its  70  species,  is  mainly  tropical  and  is  most 
numerous  in  species  in  tropical  America. 

In  Hawaii  the  genus  is  represented  by  a  single  species,  Ch.  Folyncsicum  Hbd., 
which  is  peculiar  to  these  Islands,  and  inhabits  the  dry  regions  on  the  leeward 
sides,  bitt  is  by  no  means  common. 

Chrysophyllum  Polynesicum  Illid. 
Kcahi. 

CHETSOPHYIJ.UM  POLYNESICUM  Hbd.   Fl.   Haw.   Isl.    (1888)    277;-Engler   in   Engl. 

ct  I'rant!  Pflafam.  IV.  1.   (1H90)   149.— Isonandra  polyneaica,  Benth.  et  Hook.  Gen. 

PI,  II.  (1876)  058;-Del.  Cast.  111.  Fl.  Ins.  Mar.  Pacif.  VII.   (1S92)  229. 

Braiiclu's  stiff,  cinereons;  yontig  leaves  and  inflorescence  rusty-tomentose,  leaves  si-at- 

tering,  oblong  or  obovate  .^  to  10  cm  long,  5.5  to  5  cm  wide,  on  petioles  of  12  to  25  mm, 

rounded  or  emari^inate  at  the  apex,  thick  coriaceous,  glabrate  with  age;  flowera  axillary  on 

prominent  nodes,  3  to  6  in  a  cluster,  on  pedicels  of  4  to  (i  mm,  which  are  braeteate  at  the 
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base;  calyx  per<!i3tent,  cori'iieoiis  deeply  4  to  5  parted,  corolla  little  louger  4  to  5  mm, 
urceolate,  diiilel  into  twice  at,  many  lobes  an  tbe  tahs,  atiminolia  none,  atxiiiena 
inserted  at  the  bise  of  tbe  corolla,  as  ni\iT\  aa  lobes,  o^^r^  liair>  4  to  5  celled,  style 
angular;  fruit  a  somewhat  fleshy  blaek  sinning  oln  e  shaped  berry  with  a  tbin  fibrons 
cndocarp,  about  lb  mm  long,  1  rarely  2  seeded,  tbe  single  seed  oioid,  with  thick,  bony, 
shining,  pale  brown  testt  hiluni  obliqnelv  bisal,  leading  a  broad  roundish  deep  sear; 
onibryo  axillaiv,  cotjleilons  oblong   obtuse,  radnle  \ef}   sliort,  inferior 

The  Keahi  is  a  medium  sized  niilkj  trte  with  a  roundish  crown,  and  rough 
drooping  branches  The  leases  resiemble  sonie\\hat  those  of  the  Sapot.i  pear,  or 
more  so  the  Alaa  [hidei  oiylon  saiiduicnibc),  ami  is  haidh  distm^uiMhablt,  from 
it  when  without  fruit  or  flower. 

The  Sowers  are  borne  all  along  the  branehlets  and  very  deiisel,v-  It  is  a  very 
prolifically  bearing  tiee  and  can  be  found  loaded  with  the  black,  olive-shaped 
shining  fruits  during  the  uionth&  of  May  to  August.  It  inhabits  the  very  dry 
regions  on  the  leeward  sides  of  most  of  the  islands,  and  is  very  common  on 
Laiiai,  where  it  grows  m  company  with  Sideroxi/loti  sandwicensc,  S.  spathu- 
lattim,  the  leaves  of  which  look  all  very  much  alike  and  when  not  in  fruit  are 
exceedingly  difiieult  to  distinguish  On  Molokai  it  is  also  coininon,  as  well  as 
on  the  Island  of  Maui  on  the  slopes  of  Ilaleakala,  district  of  Kahikinui,  while  it 
has  so  far  not  been  found  on  Hawaii  Together  with  Sideroxylon,  Nothoees- 
trum,  Suttonia,  Osmanthus  Ke^noldsia,  Gardenia,  Antidosma,  Bobea  Tloolici-i, 
and  Eauwolfia,  it  forms  the  tjpical  dry  forest  at  the  lower  elevation  on  Mt. 
Ilaleakala,  on  the  hua  fields  of  Auahi 

Tbe  Kcaki  is  peculiar  to  the  Hawaiian  Islands.  As  far  as  can  be  ascertained, 
the  natives  made  no  use  of  this  tree,  though  the  wood  is  (jnite  hard  and  durable, 
while  the  fruits  are  not  edible. 

SIDEROXYLON   L. 

Flowers  o<'casionally  polygaiuons  eihx  lobe'i  to  niliii  itt  LorolH  bio  1  ii 
paniil^ite,  with  short  or  longer  tube  inl  5  to  b  obtuse  or  7Ciito  stjiiiHiits  btiiiimodn 
5  to  6,  petaloid,  or  only  scale  111  e  to  filiform  Stamens  '5  to  b  witli  short  or  long  fila 
nients  and  ovate  to  lanceolate  anthers  0\arv  glabrous  or  pubescent  "i  to  a  celled  fetile 
short  or  long,  with  small  stigma  Berry  o\oid  to  globose  usuillv  sin  ill  or  often  ]-»rge 
with  thin  pericarp,  with  5  to  2  seeds  more  often  one  seeded  beeda  with  shining  hard 
testa  and  elongate  linear  hiluni  albuniinons  Cotyledons  broid  flit — frees  with  usuallj 
■      ,'es,  witb  and  without  stipules,  and  small  sessile  or  fediini.led  flowers 


A  genus  of  over  100  species  oeeunin^  m  the  tropical  and  subtropical  re^nom, 
of  the  old  and  new  world.  In  the  Hawaiian  Islands  the  „'eniis  is  repiescnted  by 
several  species  usually  growing  in  the  dr.t  districts  on  the  lee  sides  on  the  vanons 
islands.  Originally  only  two  species  were  known  from  Hawaii,  to  which  the 
writer  had  added  two  new  ones. 

What  has  been  said  of  the  polymorphism  of  the  geiuis  I'ittnsponim  in  Hawaii, 
holds  also  good  for  the  genus  Sideroxylon. 

The  tremendous  variations  which  we  find  in  the  species  growing  in  Hawaii 
make  it  indeed  diiHieult  to  separate  all  these  forms  satisfactorily.  The  fruits 
of  the  Hawaiian  Sidero.xyla  are  of  various  shapes  and  colors,  the  largest  fruits 
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occurring  in  S.  rhynchospermuni  Roeli.  They  are  ovoid  and  of  a  deep  purplish 
black  color.  The  fruits  of  S.  sandwicense  (Gray)  B.  &  H.  are  pear-shaped  to 
ovoid  and  also  black  and  long  pednncled,  while  those  of  S.  aualnense  Rock  and  its 
varieties  on  Hawaii  are  bright  citron  yellow,  globose  to  top-shaped  and  sessile. 
The  writer  has  eolleeted  large  material  of  this  genus  from  mimerons  localities. 
That  S.  auahiense  is  a  good  species  is  brought  out  by  the  fact  that  the  latter 
grows  in  company  with  8.  sandtvicertse  with  black  ovoid  fruits  on  the  lava  fields 
of  Auahi,  Maui,  and  nothing  is  more  in  contrast  than  to  see  these  two  species 
growing  side  by  side,  especially  when  loaded  with  respectively  the  bright  yellow 
and  the  black  fruits.  On  the  slopes  of  Ilaleakala,  back  of  JIakawao,  the  writer 
collected  specimens  of  a  tree  with  large  cone  shaped,  whitish-gray  fruits,  whose 
seeds  differ  decidedly  from  all  the  other  Hawaiian  species,  while  in  the  same 
locality  only  50  yards  off  grew  the  typical  8.  sandwicense. 

On  Molokai  occurs  a  very  small-leaved  species,  which  was  unfortunately  not 
in  fruit,  perhaps  a  form  of  S.  spatkulatum  Hillebr.  from  Lanai.  On  the  latter 
island  the  writer  collected  the  largest  leaved  Sideroxylon  with  long  pear-shaped 
black  fruits.  Another  form  was  in  flower  only,  the  latter  being  of  exceedingly 
large  size  compared  with  the  other  Hawaiian  Sideroxyla.  All  the  specimens  col- 
lected by  the  writer  on  Kauai  are  one  seeded,  while  those  from  the  other  islands 
are  all  five  seeded,  save  a  few  exceptions. 

The  Hawaiian  species  of  Sideroxylon  may  be  arranged  iis  follows : 

KEY  TO  THE  SPE<:rES. 

Flowers  2  to  4,  in  clusters,  pedicellate. 

Fruita  globose  ovoid  to  obovate,  purplish  black. 

Seeds  thick,  rounded  at  both  euds S.  sandwicense 

Seeds  thin  flat,  beaked  at  both  ends S,  rhyndiospermum 

Flowers  single  and  sessile. 

Fruits  globose  citron  or  orange  yellow. 

Seeds  as  in  S.  sandwicense  but  smaller S.  anahienae 

Flowers  2  to  3,  pedicellate. 

Fruits  conical,  brownish  yellow. 

Seeds  small,  linear-elongate,  dull S.  spathutatum 

Flowers  single,  pedicellate. 

Fruits  large  corii^al,  grayish-white. 

Seeds  elliptical  elongate,  dull;  radicle  long,  protruding S.  Ceresolii 

Sideroxylon  sandwicense  (Gray)  Benth.  &  llook. 

Alaa  or  Aubi,  Kavhi  accordinir  to  llillcbnind. 

(Plate  153.) 

SIDEEOXYLON  SANDWICEHSE  (Gray)  Benth.  &  Hook.  Gen.  fl.  TI.  (1876)  f>.).l;— 
Hbii.  Fl.  Haw.  Isl.  (1888))  276;— Engl,  in  Engl,  et  Prantl  Pflzfam.  IV.  I.  (1S90) 
144.  fig.  77,  L  (Sect.  VITI.,  in  Naehtr.  Sect.  IX.);— DbI  Oast.  III.  Fl,  Ins.  Mar. 
I'ac,  VII.  (1892)  288.— Sapota  BandwloenBiB  A,  Gray  in  Proe.  Am.  Ac.  T.  (1862) 
32S;-H.  Mann  Proc.  Am.  Ac.  VII.  (1867)  188;— Wawra  in  Flora  (1875)  Ad- 
denda 252. 

Leaves  coriaceous,  obovate-oblong,  on  petioles  of  2.f>  to  3.-'i  cm,  equally  roundeil  at 
both  ends,  or  sontraeted  at  the  l)aee,  quite  entire,  old  leaves  glabrous  on  both  faces,  often 
clothed  with  a  bzowtiish   pubcijceiice  uiiderneatli,  sliiniiig  ahove,  veins  prominent  straii?lit 
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ind  do-e  loniieeted  1>^  an  mtn  imi^iml  ntrvp  fluKprs  ]u  pliistei^  of  '  to  i  on  toiiiin 
tee  ped:  eh  of  bout  Z)  mm  lah*  5  iohed,  (3  tnt  2  ert  )  IrOTih  o>  ite  eoiereii  with  a 
TUHtj  brown  tomentum,  the  two  luner  only  pubescent  on  tlie  exposed  parts  corolla 
glabrou''  slightly  longer  thin  the  calyx,  parted  to  little  beyond  the  middle  into  5  obtuse 
broad  lobe*  6  mm  jnilud  the  torolla  tube,  starainodia  linear  in  front  at  the  smua 
stamens  inserted  at  the  base  of  each  lobe,  perfeetlj  glabrous,  anthers  sagittite  opening 
laterally  iii<.luded,  o^ar^  conical  densely  hirsute  with  long  stiff  liaiT  5  celled  with  one 
ascending  o^ule  in  each  cell  stjle  short,  grooved  it  the  apex,  berry  globose  or  pear 
shaped,  to  obovate,  black,  3  cm  in  diameter,  or  3  to  4  5  cm  when  obotate  or  otate 
rather  dry,  5  to  1  seeded  each  seed  endoied  in  a  thin  chartaeeous  p\rona  ^0  mm  long, 
8  mm  thKk  when  single,  more  or  lesi  lompressed  when  man^  the  trostai-eoiis  testa  >el 
lonish  brown  and  ihiiung  the  elongite  star  of  the  riplie  onupjing  neirlj  the  whole 
central  angle,  cot^leduns  neirl>  ai  long  ind  broad  is  the  albumen  the  minute  riUcle 
inferior 

The  Alaa  is  a  fine  tiee  of  often  50  feet  m  height  and  is  conspieuous  m  the 
foiest  bj  it&  leaves  which  are  of  bronze  to  leddith  bio«n  color  underneath  due 
to  a  haiimesb  of  that  color  It  is  usuallj  found  in  the  dn  districts  of  nearh  all 
the  islands  and  is  espeeidlH  common  on  Lanai  m  the  \ alleys  ot  Kaiholena  and 
filahana  On  Mam  bi^  tiees  can  be  found  abo^e  Makdwao  m  the  gulches  of  the 
north  western  slopes,  of  Mt  llaleakala  as  wfll  as  at  Auahi  on  the  south  side  of 
the  Slid  mountain  On  Hawaii  this,  species  is  wanting  but  the  genus  is  repre 
sented  h\  anothei  species  8  auahieiibe  v&r  a  it  ra  nt  lum  RoiM  with  glohose  oiaiijie 
colored  sessile  frmts  The  natives  employed  the  milkj  sap  as  a  bird  glue  Utile 
brand  remarks  in  his  Flora  that  the  fruit  of  this  tree  is  rarely  met  with  perhaps 
on  account  of  dimorphism  in  the  flower.  This  the  writer  cannot  verify,  as  all 
the  trees  found  by  him  bore  fruit  in  abundance,  with  the  exception  of  on  Kauai, 
where  none  of  the  trees  bore  perfect  fruits,  but  were  all  abortive  and  conse- 
quently of  very  small  size.  The  fruits  are  not  always  globose,  but  are  quite  often 
ovate,  obovate  and  even  long  pear-shaped  and  of  a  black  color.  It  inhabits 
mainly  the  dry  districts,  but  can  also  be  found  along  the  Manoa  Valley  trail  and 
Tantalus  on  Oahu,  as  well  as  at  Kahnku,  Waialua,  and  the  Waianae  range. 

Hillebrand  records  a  variety  ^.  auratum  with  leaves  and  calyx,  as  well  as  co- 
rolla, densely  ferruginous.  The  flowers  are  also  generally  single.  Collected  by 
Hillebrand  on  the  dry  forehills  of  &Iolokai  and  Lanai.  From  the  latter  islands 
the  writer  collected  material  which  he  must  refer  to  this  variety,  though  the 
flowers  are  not  always  single  but  often  two  in  each  leaf  axil.  Roek,  Lanai,  Kai- 
holena  Valley,  July,  1910.     No.  8064. 

Sideroxylon  Ceresolii  Rock  spec.  nov. 

Leaves  perfectly  glabrous  wlieu  old,  chartaeeous,  (not  thick  leathery)  obovate-oblong, 
bluntly  acuminate,  gradually  tapering  into  a  margined  petiole  of  2.5  to  3  cm;  fruits  single 
in  the  axils  of  the  leaves,  on  peduncles  of  5  mm,  berry  ovoid,  acuminate  at  the  apex, 
grayish-white  in  color,  very  soft  and  fleshy,  4  em  long,  2.5  cm  wide,  yellowish  inside, 
5-seeded,  seeds  elliptical -el  on  gate,  acute  at  both  ends  but  not  beaked,  or  somewhat  obtuse, 
thin  flat,  dull  brown,  mottled,  24  mm  long,  30  mm  wide  at  the  middle,  testa  rather  thin, 
the  raphe  not  quite  as  long  as  the  ventral  angle;  cotyledons  as  broad  as  the  albumen  but 
only  2/3  its  length,  the  inferior  radicle  8  mm  long,  protruding  half  its  length. 

Collected  on  the  Island  of  Maui  in  Waihou  gulch  on  the  northwestern  slope 
of  Mt.  Haleakala,  elevation  3000  feet,  in  compiniy  with  my  friend,  Dr,  V.  Cere- 
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sole,  Jiftcr  whom  the  tree  is  named.  Rock  &  Cerfsole,  .M^reh,  1912;  type  in 
College  of  Hawaii  Ilerljariimi,  No.  10150. 

A  medium-sized  tree  20  to  30  feet  in  height  with  straight  ascending  branches. 
The  fruit  and  seeds  of  thia  species  differ  very  aiat«rially  from  all  other  known 
Hawaiian  Sideroxyhi. 

Sideroxylon  rhynchospermum  Rock. 
Alaa, 
lit       14    1 

SIDEEOXYLON  RHYNCHOSPERMUM  Ti  n  Torre     T  t  II  (  1     ) 

<l      fig        i.  J        !     etHejortH    yn    Bl    (o       Af,r    &1ot    (1^11)   s4    [1      \ 

A  tree  10  to  ''0  h  g1  d  1  ng  it  el  nto  a  en  1  n^  bran  1  et.  Ij  rk  b  oh  msl  w  th 
e1  allow    u     row  long  t  d  ual     or     gat  ona  ibo  t  i  th  el     tr  n       p  to  4     c        u   1  fl  n. 

four  feet  tron    the  gro  ul     le     e      or  aeeo        olo     te  ollong  34  to   I"-  \  4      to  S       i, 

on  pet  oles  "  j  to  3  cu  liter  ate  e^^t  i  ulite  |  te  gKbro  a  it  th  a„e  bo  e  i  bes  enee 
ren  i  n  ng  on  tUe  bi  tea  an  1  angles  of  m  dr  b  an  I  e  na  o  j  ee  all  on  the  lower  a  f  e, 
sh  n  ng  abo  e  1  11  be  eath  n  Ir  b  i  ro  n  nent  w  t  later  1  e  a  le  n  d  1  at  n  de 
angl  s  par  Uel  ind  counei-ted  w  th  a  cont  nnoua  tn  iff,  ml  nor  e  oung  leaves 
lei  ae  y  eo  e  ed  w  th  appreaaed  brown  ha  r  on  boti  a  rfaees  flowers  u  1  ster  "  or  «  oa 
to  entoae  ped  eela  12  to  20  n  n  long  caljT  a  [artel  to  near  the  base  lobea  acute  3  to  5 
n  n  corolla  1  gl  t  yellow  longer  t  an  the  ealyi  4  to  J  ]  arted  to  tie  base  obes  a  te; 
Stan  nod  a  half  aa  long  1  near  at  ena  'i  osertet  at  the  base  of  the  eorolli  glabro  s, 
a  tl  e  s  ovate  the  cells  confluent  at  tie  apex  open  ng  laterally  o  arj  hira  tc  ce  lei, 
Btvle  short  Ir  t  a  purpl  8h  black  p  um  1  ke  berry  4  to  fi  en  long  3  en  w  le  rati  er 
fleahv    3  to  5  seeled     aeels  enclose  1    u  a  japer     pvre  t  '     to  3  \   1      to   14  , 

perfectly  flat  abo  t  3  n  tl  ck  beaked  at  both  e  Is  of  t!  o  o  tnl  an^le  wl  ich  a  oc  i- 
pel  by  the  scar  ot  tie     nihe    tU  er  it  ceo  s  teat-j  th        of  a  I  „1 1  I  ro  vn  color 

Ths  itthex  hands  me  tice  \  s  fir%t  (,olle(,t  1  bj  Di  IT  L  T\  ninth  \o)ls 
of  \ahikii  on  the  mrth  eastern  si  pes  of  Mt  11  leal  nl  Ma  at  an  cle\  t  on 
of  130U  feet.  The  species  differs  trom  the  othei  Hawaiian  Sideroxjla  m  the 
large  black  ovoid  fmits  and  mainly  in  the  very  flat  thin-beaked  seeds.  It  grows 
in  the  rain  forest  of  Xahilm,  where  precipitation  is  exceedingly  heavy;  while 
most  of  the  other  Hawaiian  Sideroxyla  are  pecidiar  to  the  dry  regions.  When 
the  writer  visited  the  forests  of  Nahikn  in  the  year  1911,  the  trees  were  neither 
in  flower  nor  in  frnit.  The  trees  are  not  very  alinndiint,  hut  oidy  individual 
trees  could  be  seen  scattered  through  the  forest. 

Sideroxylon   auahiense    Kock, 
-4  laa. 
SIDEROXYLON  AUAHIENSE  Rock  Coll.  Haw.  Piibl.  Bot.  Bull.  I.  (mil)  IS.  pi.  R. 

Leavea  coriaceous,  pale  green,  glnbroiia  on  both  sides  when  old,  shining  above,  covered 
witd  1  "ny  iivrv  tonientiini  when  young  ellipticil  oblong  bluntly  acuminate  or  rouniled, 
Stol  lt,Jtli  wl  |tl         ft4  1        II  11  t,        lb 

at  w  1         gl        f    b     t  fl        rs        gl       a    ly  tw      n  th    a    1      f  tl      alt         t    1         '5, 

caly      h        t  1      t    1    t  th      baae     tl       lob  Id  11      1  1  bt     e, 

Btan        1        1      t      th       tl      I  I         5    t  1  t  wa  t    {,         th     f        I     fl  w       ; 

0   ary  b        t     w  tl         d  1       f  1  ng       Id    h   h  t    t     b  II    I       t  1       h     t 

con      I     b      y  I  b         I      1    le      t    n  -i   11  w    w  th       t  11  tl        gl  b     e 

w  tl   tl        p       1  t      t  h     t         m  n    3      t    4  1  a        b    gl  t  y  11  le, 

q    t     fl     b  ]       0  mm  1     g    10      m  w  d  11  th       |    I  ]  tl      tl     k 

hirl  t     t     p  1         II  tl       dl    h    p  t       h  t(  f  tb         1 1       I    rt      th       the 
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This  species,  which  is  a  tree  25  fo  80  feet  high,  hiis  ii  I'itthor  broad  roiiml  urowii, 
and  pale  glaucous,  terete,  glabrous  branches.  The  tree  diti'ers  from  *'.  saiid- 
wicense  mainly  in  its  pale  yellow  sessile  fruits,  in  its  single  iiiiisexiial  Howers,  and 
very  pale  glabrous  foliage.  It  was  discovered  by  the  writer  during  the  month 
of  November,  1910,  on  the  Island  of  Maui,  southern  slopes  of  Mt.  Ilaleakala,  on 
the  lava  iields  of  Auahi,  district  of  Kahikinui.  elevation  ;WO0  feet.  It  grows  in 
company  with  Alectryoii  macrococcus,  I'dca  iiiiilti/lora,  I'icroiropia  dipyirua  and 
Sideroxylon  saiidwict'nsr,  as  well  as  with  another  Hideroxylon  with  perfectly 
globose,  orange-eolored  fruits  which  are  smaller  than  in  the  species  in  <|ni'stiiin, 
and  may  be  described  as  follow-s: 

Var.  aurantium  Rock  var.  nov. 
{Plates  156,  157,  158.) 

Leaves  elliptical. ovate  to  linear-oblong,  acuminate  or  rounded  nt  the  npex,  eovereil 
with  a  bronze- colored  tomentiim  uuderneatli,  pale  green  and  dull  above;  flowers  sinjjle; 
fruits  perfectly  sessile  deep  orange-colored,  globose,  2  to  2.!>  cm  in  diani.,  oiu'  to  five 
seeded,  seeds  smaller  than  in  the  species,  enclosed  in  a  thick  pergameneous  pyrena. 

This  variety  is  a  medium-sized  tree,  of  different  habit  tlian  the  species,  with 
straight  ascending  branches.  The  biggest  tree  the  writer  oiiserved  on  the  lava 
fields  of  Puuwaawaa,  North  Kona,  Hawaii,  with  trunks  of  nearly  two  feet  in 
diameter,  and  clothed  in  a  thick  jrray  very  rough  bark,  while  the  younger  trees 
have  a  smooth  grayish-white  bark.  The  variety  occurs  on  the  Island  of  Hawaii 
in  North  and  South  Kona,  as  well  as  at  Auahi,  Mani,  and  can  be  distinguished 
at  a  jrlaiice  from  the  species,  even  at  a  distance. 

SIDBEOXYLON   SPATHIILATUM   Hbd.   Fl.   ITaw.    Tsl.    (1888)    277;— Engl,   in    Engl,   et 

J'riintl  Pflzfani.  IV.  i.   (189l))    144;— Del  Cast.  Ill,  Fl.  ]ns.  Mar.  I'm.  VII.   (1892) 

22t)i— Rock  Coll.  Haw.  Publ.  Bot.  Bull.  J.   (1911)  20.— Sapota  sandwicensls  v.it.  ff 

Gray  Proe.  Am.  Acad.  V.  (18G2)  328. 

A  small  stifE-branched  tree  or  shrub  4  to  5  m  in  height;  leaves  spathnlate  or  elli]>tico- 

oblong,   bluntly  aenminafe,   contracting  into   a   margined  petiole   of   12   to   JS   mm,   rusty- 

tomentose  underneath,  thick  coriaceous,  with  the  veins  little  prominent;  flowers  single  or 

in  clusters  of  2  to  3,  on  short  pedicels  of  2  to  4  mm;   calyx  and  corolla  msty-tomentose 

4  mm  high,  their  lobes  somewhat  acute;  stamens  inserted  at  the  middle  of  the  corolla,  at 

the  base  of  the  lobes,  the  short  filaments  slightly  reflected,  not  hairy  below,  the  anthers 

apicnlate;   staminodia  broad,  half  the  width  of  the  lobes;   ovary  hairy,  with  short  style; 

berry  dark   orange  colored   and  giahrouB   when  mature,  coveroJ  with   a   rufous  tomeiitum 

when  young,  3,5  cm  long,  by  little  over  2  cm  wide,  conical  in  outline,  with  an  acuminate 

apex,  S-seeded,  each  see<!  enclosed   in   a  membraneous  yellow   pyrena,  20  mm  long.  7   mm 

wide,  rounded  at  both  ends,  grayish -brown,  rather  dull,  linear  elongate,  cotyleilons  nearly 

as   long   and   broad   as  the   albumen,   radicle   about   3   ram   long   and   superior,   fruit   flesh 

light  yellow. 

This  species  is  quite  common  on  the  Island  of  Lanai  in  the  valleys  of  Kai- 
holena  and  Mahana,  as  well  as  on  the  windward  side  toward  llalepalaua,  and 
in  the  Kaa  forest.  It  grows  in  ei>mpany  with  ('hr)jxoj>hyllttm  polyitesicitm, 
Bohea  Ilookeri,  Osmantlius  sandmirriiHlx,  etc.  The  writer  met  with  this  same 
species  on  the  southern  slopes  of  &It.  Ilaleakala,  on  the  lava  fields  of  Auahi,  at 
an  elevation  of  2000,  near  the  government  road,  in  company  with  Iteynoldsia 
saiidiricoiKi.'!,  Aviidesma  puh'iiiotutii,  etc. 
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Var.  ji  densiflorum  Hbci, 

Leaves  large  7.:i  cm  long,  generally  glabrous  when  old;  flowers  in  clusters  of  4  to  6 
in  the  axils  of  the  Hjipet  i^iosely  set  leaves,  on  pedicels  of  4  mm,  completely  covering  the 
end  of  the  braneh. 

Hillebrand  records  this  variety  from  the  leeward  slopes  of  Mt.  Kaala  of  the 
Waianae  range  on  Oahu.  The  plant  is  not  known  to  the  author,  but  he  col- 
lected specimens  of  another  variety,  coming  rather  close  to  this  one,  on  Molokai, 
near  Kapulo'u  below  Kamoku  camp  in  the  rather  dry  district,  in  company 
with  Myoporum  sandwicense,  Ockrosia  saiidwicensis,  and  Nothocestrum  lati- 
folium.     It  may  be  described  as  follows: 

\'ar.  molokaiense   (Levi.)    Rock  comb.  nov. 

Myrsine  molokaienais  Levi,  in  Fedde  Eep.  Spec,  nov,  regn.  veg.  X.  10-14  (1911)  154  et 
Suttonia  molokaiensis  Levi.  nov.  nom.  in  Pedde,  \.  c.  X.  24-26   (1012)   373. 

Leaves  elliptical  oblong,  dark  green,  glabrous  above,  with  a  fine  silvery  pubescence 
underneath,  young  leaves  yellowish  pubescent;  flowers  either  single  or  4  to  6  in  the  axils 
of  the  upper  lea^'es,  often  very  densely  flowered,  on  pedicels  of  10  to  12  mm,  whole  in- 
florescence of  a  golden  yellow,  the  glabrous  petals  longer  than  the  calyx,  staminodia 
petaloid,  ovary  densely  hirsute  with  distinct  style;  fruit  subglobose,  beaked,  resembling 
the  fruit  of  S.  ^paihuJatiim. 

In  Abbe  Faurie's  collection,  which  I  have  at  hand,  is  a  plant  niunbered  435 
and  labelled  "Myrstne  molokaiensis  Levi.  sp.  nov.  Molokai,  Kamolo  1000  m.  leg- 
Panrie  Junio  1910."  The  plant  is  at  a  tirst  glance  recognizable  as  a  Sideroxylon 
and  is  identical  with  my  number  6154  Sideroxylon  spathulatum  var.  tnolokai- 
eiise  Rock. 

At  first  the  writer  could  not  believe  that  such  a  gross  error  could  be  committed, 
but  after  reading  the  most  incomplete  description  by  Leveille,  which  says:  "Af- 
finis  M.  sandwiceiisis  DC.  a  quo  secemitur  foliis  supra  atro-viridibus,  subtus  in- 
eanis  vel  incano-tomentosis, "  it  can  be  no  other  plant  than  Faurie's  specimen 
marked  435.     Faurie's  specimen  is  in  fruit,  but  quite  immatiire. 

The  material  collected  by  the  writer  came  from  almost  the  identical  locality 
where  Faurie  collected  his  plants,  but  a  little  more  toward  the  west.  However, 
one  cannot  depend  very  well  on  Faurie's  exactness  in  citing  localities,  as  can  be 
seen  in  Leveille 's  publication,  who  places  Hilo  on  the  Island  of  Maui  and  Mt. 
Haleakala  on  a  different  island  than  Maui.  Some  plants  are  simply  marked: 
Sandwich.  It  is  indeed  very  regrettable  that  the  material  of  Abbe  Faurie  (which 
is  often  beyond  recognition)  fell  in  the  hands  of  H.  Leveille,  whose  ambition 
seems  to  be  to  bring  the  nnmber  of  his  new  species  up  to  1000.  A  goodly 
number  of  his  new  species  are  European  weeds  which  have  been  imported  by 
the  cattle  estates  with  grass  seeds,  and  have  become  scattered  over  the  mountains 
in  the  pasture  lands  which  he  calls  in  herbidis;  may  it  be  said  that  in  these  vast 
meadows  not  even  a  native  grass  can  be  fotmd,  still  less  herbaceous  native  plants, 
which  have  been  crowded  out  by  imported  grasses  and  such  weeds  which  Leveille 
describes  now  as  new  species,  and  thus  would  change  the  whole  endemic  jtspect 
of  our  most  interesting  flora. 
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EBENACEAE. 

The  family  Ebenaceae  is  almost  esehisively  tropical  and  siibti-npieai,  inhabit- 
ing^ especially  the  eastern  hemisphere.  They  have  reached  their  best  ilevelop- 
inent  in  the  East  Indies  and  the  Malayan  Archipelago.  In  the  Hawaiian  Islands 
the  family  is  represented  by  the  genus  Maba  only.  The  family  is  closely  re- 
lated to  the  Symplocaceae,  from  which  it  however  differs  in  the  superior  ovary 
and  the  nniscxual  flowers. 

MABA  J.  R.  et  G.  Forster. 

Flowers  usually  3-  rarely  3-6-fid.  Calyx  enlarged  with  fruit.  Male  flowors:  Stamens 
3  to  several,  usually  9;  filaments  free  or  united  to  2  to  3;  anthers  eloogate,  opening 
laterally.  Ovary  3-  or  6-celled,  with  6  ovules.  Style  3-fi<l  or  3  single  styles.  Frnit  usually 
an  ovate  or  globose,  glabrous  or  pubescent  1  to  9  seeded  berry. — Trees  or  shrubs  with  alter- 
nate, simple  and  entire  leaves.      Flowers  solitary  or  in  short  axillary  cymes. 

The  geniis  Maba  consists  of  about  63  species  and  is  distributed  over  the  same 
regions  as  the  family  with  the  exception  of  South  Africa.  In  the  Hawaiian 
Islands  only  two  species  aud  one  variety  are  to  be  found.  One  of  the  two  species, 
Maba  HiUt^bratidii  Seem.,  is  endemic,  while  Maba  savdwicntsis  occurs  also  in  Fiji. 

KKY  TO  THE  SPECTES. 


Maba   sandwicensis   A.   DC. 

Lama. 

(Piatt's  159,   160.) 

MABA  SANDWICENSIS  A.  DC.  Prodr.  VDI.  (1844)  242;— A.  Gray  Vroc.  Am.  A<;a.l.  V. 
(1863)  327;— Mann  Proc.  Am.  Acad.  VIT.  (1867)  188;— Wawra  in  Flora  (1873) 
59;— Hbd.  Fl.  Haw.  Isl.  (188)  274.— Gurke  in  Engl,  et  Prantl  rflsfam.  IV,  1. 
(1891)  160; — Del  Cast.  IIL  Fl.  Ins.  Mar.  Pacif.  VII.  (1892)  230.— EBenua  flandwi- 
censls  O.  Ktze.  Rev.  Gen.  PI.  II.  (l891)  408. 

Leaves  distichous,  coriaceous,  with  hidden  veins,  pale  green,  elliptical,  or,  ovate.oblong 
3.5  to  5  cm  long,  l.a  to  2.5  em  wide,  on  petioles  of  4  to  B  mm,  shortly  acuminate,  entire 
glabrous,  but  silky  haired  when  young;  flowers  single,  rarely  the  male  in  clusters  of  3  to  5, 
the  very  short  peduncle  covered  with  about  G  small,  ovate-obtuse,  deciduous  hraets;  calyx 
coriaceous,  silky  with  oppressed  hair,  4  to  5  mm,  shortly  3  to  4  fid  with  obtuse  lobes, 
corolla  coriaceous,  5  to  6  mm,  densely  hairy  in  the  upper  half,  3-toothed,  the  lobules  blunt, 
and  sinistrorsely  convolute  in  the  bud;  male  flowers,  stamens  free,  12  to  18,  around  the 
hirsute  rudiments  of  an  ovary,  1/3  the  length  of  the  corolla,  glabrous,  anthers  short, 
oblong,  as  long  as  the  filaments;  female  flowers  without  stamens,  the  ovary  hairy;  style 
very  short  S-rajed;  fruit  dry  or  somewhat  fleshy;  18  mm  high,  pubescent  when  young, 
3-celied,  with  1  seed  in  each  cell,  hut  generally  one-seeded  when  mature;  seeds  oblong  witt 
thin  testa  and  smooth  albumen;  cotyledons  half  the  length  of  the  radicle,  complanate, 
oblong,  obtuse. 

The  Lama  is  a  beautiful  medinm  ahi'd  tree  reachiiia  a  licii^ht  of  20  to  40  feot. 
The  leaves  are  thick,  leathery,  dull  green  and  are  arrantted  alternately  in  op- 
posite rows,  making  the  little  branehlets  resemble  pinnate  leaves. 
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The  Lama  inhabits  the  wet  an  well  us  the  dry  regions  on  nil  the  ishinds  of  the 
group.  The  small  leaved  form  occurs  on  the  Koolan  range  of  Oaliu,  as  in 
Manoa  Valley  and  Niu  as  well  as  all  along  toward  Kahnlvii.  Back  of  llilo  on 
Hawaii  it  is  a  very  common  tree,  reaching  a  height  of  40  feet;  in  tliis  latter 
locality  it  is  quite  common  in  company  with  Stranssia,  Mctrosideros,  etc.,  fol- 
lowing immediately  the  Pandanns  forest.  The  trnnli  of  the  Latna  is  vested  in  a 
black  rather  smooth  barlt,  hnt  in  old  trees  the  barli  becomes  roiig'h  and  scaly, 
forming  irregular  squares  of  a  darl;  gray  color.  The  tree  is  common  on  all  the 
islands  of  the  group,  bnt  especially  so  in  the  dr\'  districts,  where  it  forms  often 
pure  stands,  aa  iu  the  low  lands  of  Kapiia  in  Soiith  Kona  where  the  writer  met 
with  the  finest  trees  with  perfectly  straight  trunks  of  a  foot  in  diameter.  It 
grows  in  company  with  Alctirttcs  Molvccana,  I'itlospoyum  Tlmiiteri  var.  longi- 
folia,  and  Antidesma  pulvinatiini,.  The  berries,  which  are  of  a  reddish  yellow 
color  when  mature,  are  quite  palatable  and  are  eaten  !)>■  the  natives  and  l)irds. 
The  trees  fruit  prolifically  during  the  late  winter  months,  e>i]iocially  in  tlic 
month  of  February,  when  the  trees  are  loaded  with  tlie  brifrlit  colored  ffuilK, 

The  wood  is  very  hard,  close  grained,  and  of  a  rich  reddish  broH-n  color  ivlien 
old ;  it  was  employed  in  building  houses  for  the  jrods.  A  block  of  Lama  wood 
was  alwa.TO  placed  upon  the  Kualiii,  altar,  in  the  temple  oi  the  goddess  of  the 
sacred  Ilula  dance,  Laka,  which  latter  personality  it  represented.  Tliis  un- 
carved  block  was  wrapped  in  choice  yellow  tapa,  scented  with  turmeric  aud  was 
set  conspicuously  upon  the  altar.*  The  wood  wiis  also  used  in  making  sacred 
inclosures  for  other  tabii  purposes'. 

A  variety  j3  Ilbd.  with  ovate  or  ovate  oblong,  larger  leaves,  wliiiih  are  broadly 
rounde<l  at  the  base,  and  pubescent  underneath,  occurs  on  the  lava  iloww  iind 
on  the  leeward  sides  of  the  islands  in  general,  but  always  in  dry  sitn;itions. 
On  Kauai  the  variety  has  the  largest  leaves  10  to  12.5  cm  x  5  to  5.5  cm. 

Maba  Hillebrandii  Seem. 

MABA  HTLLEBRANDII  Seem,   in  Flora  Vitiersis   (ISfili)   ).^1;— H.   Mann  1.   c.;— HillyVir. 

Fl,   Hw.   Isl.    (1888)   £75;  — Gurke   in   Eugl.   et  Prantl   Naturl,   rflzfam.   I.  c.;— Del 

Cast  1.  c— Eljeinia  Hillebrandii  O.  Ktze.  Bev.  Gen.  PI.  II.   (1891)   408. 

Leaves  oblong,  8  to  12  cm  3ong,  3.5  to  6  cm  wide,  on  petioles  of  4  mm,  obtuse  ot  bluntly 

acute,  contracted,  rounded  or  truncato  or  even  emarginate  a.t  tlie  base,  glabrous,  dark  green, 

coriaceous,   smooth   on   the   lower   face,  but   deeply   rugose   on  tlio   upper   by   a   close   and 

fine  areolar  network;  bracts  and  calyx  glabrous,  coriaceous,  tbe  latter  3-fid  almost  to  the 

middle  with  broad  triangular  acute  lobes;  corolla  7  mm,  bairy,  shortly  S-toothed;  stamens 

P,   short,   glabrous,   with   pointed   anthers;   fruit   obovoid,  about   2   cm   long   and   15   to   18 

!nm  in  diameter,  pubescent  at  the  apex  only. 

This  species,  which  is  quite  different  from  the  lama,  is  endemic  in  the  Ha- 
waiian Islands  and  is  peculiar  to  Oahu,  where  it  can  be  found  iu  tbe  hills  of 
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Ebenaceae-Oleaceae. 

Kahuljii  and  Waialua;  the  writer  met  with  it  in  Niii  Valley  where  it  is  quite 
plentiful  at  an  elevation  of  2000  feet.  Ilillehrand  reeonls  it  also  from  Wailupe 
Valley. 

oleace:ae:. 

The  family  Oleaeeae,  which  consists  of  about  370  to  390  species,  inhabits  the 
temperate,  subtropical  and  tropical  regions  of  the  earth,  especially  in  East  India, 
where  some  of  the  genera  like  Jasminum  and  others  are  rich  in  species.  Only 
about  12  species  belonging  to  this  family  occur  in  Europe ;  in  Polynesia  and  Aus- 
tralia about  26 ;  in  America  and  Africa  each  about  46  species.  In  the  Hawaiian 
Islands  the  family  is  represented  by  the  genus  Osmanthns  with  a  single  species, 

OSMANTHUS   Lour, 

Flowers  hermaphrodite,  polygamous  or  dioecious,  calyx  short,  4  tootlied  or  4  lobed. 
Tube  of  corolla  short.  Stamens  2,  rarely  4,  with  short  filaments  inserted  ou  the  tube  of 
the  corolla  and  enclosed  by  the  same.  Anthers  laterally  dehiscing.  Style  short.  Stigma 
small,  entire  or  2-lobed. — Shrubs  or  trees  with  evergreen  leaves.  The  small  flowers  are 
arranged  ou  axillary  simple  or  compound  racemes. 

The  genus  Osmanthus  with  its  10  species  is  distributed  in  South  Asia,  East 
Asia,  Polynesia  and  North  America,  with  one  species — Osmanllnis  sandwicensis 
(A.  Gray)  Knobl.-^in  the  Hawaiian  Islands. 

Osmanthus  sandwicensis  (A.  Gray)   Knobl, 

Pua  or  Olopua. 

(Plates  161,  162,  163.) 

OSMANTHUS  SANDWICENSIS  (A.  Gray)  Knobl.  in  Bot.  Centralbi.  LXa  (1895)  82,  et  in 

Enj;J-  et  Prantl  Pflzfaui.  IV.  2.   (1895)  9.— Olea  sandwicensis  A.  Gray   Prou.  Am. 

Atad.   V.    (18ti2)    331;-H.   Mann   Proe,   Am,   Acad.   VII    (1807)    197;— Wawra   in 

nora    (1874)    548;— Hbd.    Fl.   Haw,   Isl.    (1888)    301;— iiielus.    var.   (3   Hbd.   from 

Kauai;— Del    Cast.    111.    FI.    Ins.    Mar.   Pac,    VII    (1892)    231;— Heller    PI.    Haw, 

Isl.   (1897)   87e. 

A  large  tree  often  20  m  high,  quite  glabrous;  leaves  pale  underneath,  darker  above, 

coriaceous  elliptico-obJoiig  or  lanceolate  acute,  or  afiiniinate  or  obtuse,  7  to  1-5  cm   long, 

2.5  to  7  cm  wide,  on  petioles  of  about  12  mm;  racemes  axUlary  tomentose,  short;  flowers 

hermaphrodite;   calyx  obtusely  4-toothed;  corolla  about  4  mm,  pale  yellow,  rotate,  deeply 

4   parted;   anthers  always  4,  alternate  with  the  lobes   of  the  corolla  and  as  long  as  the 

latter  (in  the  writer's  specimens)  sessile  on  the  short  tube,  oblong  obtuse;  ovary  conical, 

elongate,  stigma   subsessile,   2-lobed;   drupe   ovoid,  peaked   or  obtuse,   12   to  22   miu   long. 

bluish-black,   when   mature   rather   dry,   but   the   exocarp   somewhat   fleshy   and   staining, 

with  an  osseous  putamen  and  a  single  seed;  embryo  straight  in  the  axis  of  homy  albumen, 

the  obtuse  cotyledons  as  long  as  the  superior  radicle. 

The  Piia  or  Olopua  is  one  of  the  most  common  Hawaiian  trees,  but  rarely  in- 
habiting the  rain  forests  or  even  their  outskirts-  It  is  more  confined  to  the 
lower  forest  zone,  especially  on  the  leeward  sides  of  all  the  islands,  and  is  usually 
the  predominating  tree  on  the  lava  fields  of  Hawaii.  The  Pua,  like  all  Hawaiian 
trees,  is  very  variable  and  only  a  trained  eye  can  at  first  glance  decide  if  it 
is  the  Pua  or  not.  The  leaves  are  often  very  large  and  again  very  small,  as  in 
the  Molokai  specimens,  which  have  elliptical  lanceolate  leaves,   while  those  of 
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Oleaeeae-Loganiaeciie. 

Kaiiai  are  exceedingly  !ari;c  and  oblong  acuminate.  It  flowers  iisiiaily  in  March 
in  certain  localities,  bnt  the  writer  found  the  trees  in  youth  Kona  on  the  lava 
fields  of  Kapua  loaded  with  the  ripe  bluish  fruits  during  the  month  of  January. 
It  is  a  graceful  tree  and  reaches  often  a  height  of  60  feet,  with  a  trunk  of  3  feet 
in  diameter;  the  bark  is  thick  and  very  corrugated,  often  divided  into  oblong 
scales.  It  occurs  on  all  the  islands  of  the  group,  especially  on  the  dry  leesides 
from  600  to  4000  feet  elevation.  On  Kauai  it  grows  in  the  great  Waimea  Canyon 
and  at  Halemanu,  as  well  as  Milolii  and  in  Kopiwai  forest,  where  the  writer  met 
with  handsome  specimens.  The  biggest  tree  the  writer  saw  in  the  Kipuka  Puanlu 
on  the  edge  of  an  old  aa  lava  flow  near  the  Volcano  Kilaiiea,  on  the  slopes  of 
Mauna  Loa,  elevation  4000  feet. 

The  wood  of  the  Piia  is  extremely  hard,  close  grained  and  very  durable;  it  is 
of  a  dark  brownish  color  with  blackish  streaks,  exceedingly  heavy  and  takes  a 
most  excellent  polish.  The  wood  was  often  used  by  the  natives  for  various  pur- 
poses such  as  adze-handles.  In  helping  to  shape  the  fish  hooks,  the  Pua  wood  was 
used,  as  well  as  the  rough  pahochnc  lava  rock,  as  rasps. 

loganiaceae:. 

The  family  Loganiaceae,  with  its  31  genera  and  more  than  370  species,  is  de- 
cidedly tropical;  only  few  representatives  are  found  outside  the  tropics,  and 
only  two  genera  are  found  distributed  in  the  tropics  of  the  whole  world,  while 
the  remaining  ones  are  restricted  to  certain  regions.  In  the  Hawaiian  Islands 
only  one  geniis  (Labordia)  of  this  family  occurs,  which  is  endemic. 

LABORDIA  Gaud. 
Plomeis  hermaphrodite  or  unisexual,  pentamerous.  Galyeine  lobes  large,  laiipeolate 
or  foliaceoiis,  occasionally  unequal.  Corolla  distinctly  tubular,  witli  narrow,  lanceolate 
contorted  lobes.  Stamens  with  short  filaments  and  enclosed  linear  anthers.  Ovary  2  to  3 
celled,  with  cylindrical  style  and  elongate  clavate  stigma;  ovules  many.  Fruit  a  capsule. 
Seeds  ovoid  or  ellipsoidal  imbedded  in  an  orange  colored  or  greenish  pulp;  with  fleshy 
albumen.  Embryo  straight  with  short  cotyledons  and  longer  radicle. — Small  trees  or 
shrubs;  stipules  sheathing.  Inflorescence  a  terminal  cyme,  eorynibiform  or  paniculate, 
sometimes  I'educed  to  a  single  flower. 

The  geims  Labordia  consists  of  numerous  species,  and  is  endemic  to  the  Ha- 
waiian Islands.  Only  a  few  become  trees,  while  the  majority  of  them  are 
shrubs  inhabiting  the  middle  forest  zone  along  stream  beds  or  in  swampy 
grounds  in  dense  shades  up  to  an  elevation  of  over  5000  feet.  Only  one  or  two 
occur  on  the  forehiils  of  the  dry  districts  at  the  outskirts  of  the  forests,  as  foir 
example  in  Mahana  Valley  on  Lanai.  The  native  name  of  nearly  ail  the  species 
is  Kamakaliala.  The  majority  of  the  species  have  green  flowers,  while  some  have 
orange  colored  thick  fleshy  corollas. 

II,  Baillon  iu  his  treatise  on  the  tribe  of  Labordia  remarks  that  in  his  opinion 
the  Genus  Labordia  cannot  be  sustained.  He  goes  on  to  say  that  owing  to 
the  imbricate  and  more  often  twisted  corolla  the  genns  should  rather  be  classi- 
fied under  the  family  Apocynaceae  than  Loganiaceae.     "The  existence  of  stipules 
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Lofraniaeeae. 

belween  tlie  leaves  would  be  the  only  eliaraeteristic  which  mi^ht  separate  them 
from  the  former  family,  had  it  not  been  demonstrated  that  too  much  value  alto- 
gether has  been  attached  to  the  presence  or  absence  of  these  organs,  etc." 
Owing  to  limited  space  it  is  here  impossible  fully  to  discuss  this  interesting  ques- 
tion. A  definite  settlement  in  regard  to  the  nomenclature  of  onr  Hawaiian 
Labordia  will  have  to  be  deferred  until  the  future.  The  writer  possesses  numerous 
new  species  of  Labordiae  and  complete  material  of  those  already  known,  which 
will  be  worked  up  after  the  writer's  return  from  Europe,  where  he  will  have 
opportunity  to  compare  his  specimens  with  the  typ»3s  in  the  various  Herbaria  of 
Europe.  Only  after  then  can  a  satisfactqry  treatise  on  this  difficult  group  be 
published. 

KEY  TO  THE  SPECIES. 
Corolla  yellow. 

riowers  single,  enclosed  witLin  tlic  foliaceoiis  calyx  \o\>en. 

Capsule  small  crested L.  raolokaiajia 

Flowers  Beveral  in  a  sessile  eyine. 

Capsule  40  mm  long,  not  crestefl L.  raembranacea 

Capsule  5  mm  high,  three  valved,  minutely  jieiiiinculate L,  aessilia 

Corolla  greenish. 

Flowets  in  a  paniculate  cyme L.  tinifolia 

There  are  undoubtedly  several  more  Labordia  which  become  trees,  but  owing 
to  the  general  chaos  in  which  this  genns  is  at  present,  it  was  decided  by  the 
writer  to  limit  the  number  of  arborescent  species  to  be  described  to  four,  as  the 
diatjnosis  of  the  latter  is  fairly  certain. 

Labordia   Molokaiana   H.    llaillon. 
Kamal^aJiala. 

I^BOBDIA  MOLOKAIANA  H.  Baillon  in  Bull.  Soe.  Linn.  Paris,  T.  (ISSO)  n.  3(1  240;— 
l)pl  CaHt.  III.  Fl,  Ins.  Mar.  Pai-.  V3T.  (1893)  237.— Labotdla  lophocarpa  llb.l.  PI. 
Haw.  Tsl.  (1SS8)  289;— Solereder  in  Engl,  et  Prantl  Pflafain.  IV.  2  (1892)  32. 
A  tree  10  m  liigli,  glabrous,  the  yonnger  brandies  flesliy,  slender,  ami  sharply  ridged 
or  angular;  stipniar  sbeath  large,  emarginato  laterally;  leaves  elliptieal  or  obovate-oblong, 
4  to  10,5  cm  long,  2,5  to  3  fm  wide,  shortly  acuminate,  suddenly  narrowing  into  a  petiole 
of  4  to  12  mm,  thin  ehartaceous,  dark  underneath  when  dry,  pale  even  whitish  when  fresh, 
and  somewhat  fleshy  in  texture,  glabrous  or  distantly  hispidiilous;  inflorescence  a  single 
terminal  flower  on  a  puberulous  pedicel  of  4  to  10  mm;  bractlets  lanceolate  or  spathulate, 
12  mm;  calyx  as  Jong  as  the  corolla,  the  lobes  14  to  20  mm,  divided  into  4  to  5  broad 
foliaeeous  sepals,  shortly  aeuminate,  9  to  11  nerved;  corolla  deep  yellow,  enclccd  in  the 
calyx,  glabrous  outside,  puberulous  inside,  the  broad  tube  HI  to  12  mm  long;  style  4  mm, 
shorter  than  the  broad  cJa\ate  stigma;  capsule  12  to  14  mm  high,  £  to  3  valved,  the 
lalves  broadly  winged  at  the  back,  above,  with  the  wings  rounded  and  generally  not  con- 
fluent at  the  apex. 

In  regard  to  the  nomenclature  of  this  species  there  seems  to  be  some  doubt 
whether  it  is  Ilillebrand 's  Labordia  lopJiocarpa  or  Gaudichaud's  L.  fagraeoidea, 
but  to  the  writer's  mind  it  miist  be  identical  with  the  former.  However,  the 
question  cannot  be  decided  definitely  until  material  has  been  examined  on  which 
Baillon  based  his  description.  Baillon  states  in  regard  to  L.  Molokaiana  as 
follows:'     "The  L.  Molokaiana  gathered  on  Molokai  by  Mr.  J.  Eemy  {no.  3fi3) 

'  Trani^latod  from  thp  original. 
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Logaiiiaceae. 

which  has  nmeh  narrower,  lanceolate  and  longer  petioM  leaves,  witli  less  closer 
internodes,  is  perhaps  hut  another  variety  of  L.  faaraeoidca.  Their  infior- 
escenees  are  contracted  and  pauciflorons,  and  the  divisions  of  their  corollas  are 
linear. ' ' 

In  the  writer's  opinion  the  plant  is  cpiite  distinct  from  Gaiidichaud's  L. 
fagraeoidea. 

The  species  Labordia  are  certainly  very  hadly  confused,  earlier  authors,  as 
Mann,  giving  only  three  or  four  line  descriptions  which  may  he  applied  to  sev- 
eral variable  species,  have  later  been  enlarged  upon  by  other  authors  simply 
taking  for  granted  that  their  specimens  are  referable  to  either  the  one  or  the 
other,  increased  the  confusion  rather  than  clearing  matters  np.  Until  type- 
material  of  all  the  previous  authors  has  been  examined  and  compared,  a  satis- 
factory treatise  on  this  difficult  genus  cannot  be  undertaken, 

L.  Molokaiana  occurs  on  Molokai  principally,  where  it  was  collected  b,\'  the 
writer  at  the  pali  of  Wailua  in  the  dense  rain  forest,  at  an  elovation  of  3000 
feet.  The  specimens  agree  exactly  with  ITillebrand's  description  of  L.  lopho- 
carpa,  which  is  a  synonym  of  the  former  (flowering  and  fruiting  no.  7044,  April 
15,  1910).  Ilillebrand  enumerates  two  varieties,  pluri/tora  and  phyllocali/x 
which  may  be  distinct  species. 

Labordia  membranacea  Mann. 
KamaJ:aIiala. 
(Plate  164.) 

LABORDIA  MEMBBANACBA  Mann  in  Prop.  Am.  Acad.  VII.  (ISliT)  197.— Wawra  in 
Flora  (1872)  .51ti;— Hbd.  Fl.  Haw.  Isl.  (1888)  2S1;— Solere<ior  in  Enijl.  et  I'riiiitl 
Pflzfam  IV  2  (1812)  32— Del  C-ist  111  Fl  Ins  Mir  Pacif  VII  (IWIB)  237. 
Branches  tlutl-  flesliy  iibeseont  with  sliort  dark  brown  liair  terete  or  sliglitl.y 
angled  leaies  broadh  o^ate  tliortly  iciiininate  {not  inembranoouB  when  freeli)  rather 
fleshj,  sucLnlent  i  ile  nnUerneath  dark  green  and  sluoing  or  somewhat  dull  above  petioIeB 
thiek  fle"!  ^  midrib  thiel  prominent  ^eins  tranajdient  intorpetiolar  stipules  \ery  short 
rounled  or  truncate  infloreBPence  terminal  i  three  flowered  evme  Hubsessile  or  sessile 
in  the  asis  of  the  uppermost  leaflets  with  two  hnear  tracts  at  the  base  peiiuuoles  terete 
lleahj  alternately  bracteolate  bracteole  linear  subulate  cal>^  dmded  nearlj  to  the 
lase  into  five  linear  acute  segments  ]  >  tm  long  hirsute  with  blickiah  hairlots  aa  is  the 
whole  inflorescence  corolli  lale  vellow  the  long  slender  tube  uiceolate  about  J  cm  long 
the  lobes  (5)  reflexel  about  2/3  the  length  of  the  tube  acuminate  anthers  siswle  at  the 
throat  of  the  tube  between  the  sinuses  of  the  lorolla  lobes  slightlj  exserted  oiiry  two 
celled  oblong  conn-al  about  1  em  1  igh  style  short  ibout  2  mm  stigma  large  clavate  5 
mm  long  "  "J  mm  thick  slightly  notched  or  groo\el  at  the  apex  Ca|sule  two  valved,  very 
large  40  mm  long    18  mm  broad      onuil  obloug    th     \ahes  not  ndgel  at  the  bi  k 

Mann  descnbes  a  small  tree  from  the  mountains  behind  Honolulu  under  La- 
bordia membranacea,  though  very  briefly.  The  writer  found  numerous  trees 
which  will  have  to  be  referred  to  Wann's  species.  Like  all  Labordiae  it  is  some- 
what variable.  It  is  however  easily  distinguished,  by  the  large  oblong  leaves 
and  exceedingly  large  capsules.  The  writer  has  enlarged  upon  Mann's  descrip- 
tion. The  flowers  of  this  species  are  hermaphrodite.  It  occurs  in  the  dense 
rain  forests  of  the  main  range  of  Oahu,  especially  between  Manoa  and  Mt. 
Olympus  trail,  where  it  is  a  small  tree  10  to  18  feet  in  height, 
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Labordia  sessilis   Gray. 

Am.  Aead.  IV.   (1860)  323;— H.  Baillon  Bull.  Mens. 
-L.  fa«raeoIdea  Hbd.  Fl.  Haw.  I3I.  (1888)  in  part. 

IS  subsessile,  thick  leathery,  oblong,  or  lanceolate  oblong,  acute  at  the  apex, 
t  the  base,  7.5  em  to  12.5  era  long,  pale  underneath,  veins  transparent,  stipules 
united,  tubular,  Jong;  sepals  oblong-lanceolate,  capsules  5  mm  high,  minutely  pedunculate 
or  sessile  in  the  axis  of  the  last  leaves  within  the  stipules  three-valved. 


This  species  which  is  certainly  distinct  from  L.  fagraeoidea,  is  a  tree  often  35 
to  40  feet  in  height,  hut  occasionally  a  shrub,  and  occurs  only  in  the  rain  forests 
of  Oahu,  on  the  main  range.  It  is  especially  common  in  Manoa  Valley  at  an 
elevation  of  2500  feet.  It  can  easily  be  recognized  by  its  oblong-lanceolate  pale 
green  foliage  and  transparent  venation.  The  capsules  are  exceedingly  small  and 
hidden  in  the  stipules. 

Labordia  tinifolia  Gray. 
(Plate  165-) 

I.ABOBDIA  TnnFOUA  Gray  in  Proc.  Ain.   Acad.   IV.   (1860)   322;— Mann  in  Proe.  Am. 

Acad.  vn.   (1867)   197.— Wawra  in  Flora   (1872)   515;— Baill.  in  Bull.  Mens.  8oe. 

Liim.  Paris.   (1880)   238-240;— Hbd.  Fl.  Haw.  Isl.   (1888)   292 ;— Solereder  in  Engl. 

et  Prantl  IV.  2.   (1892)  33;— Del  Cast.  111.  Fl.  Ins.  Mar.  Par.  VII.   (1892)   337;— 

Heller  PI.  Haw.  ]b1.  (1897)  877. 
A  small  tree  6  to  8  m  high,  with  slender  and  pale  terete  branches;  leaves  elliptical 
or  obovate  or  ovate-oblong,  5  to  10  cm  long,  18  to  37  mm  wide,  on  petioles  ot  i  to  12  mm, 
acute  or  acuminate  at  both  ends,  or  obtuse  at  the  apex,  chartaeeous  glabrous;  flowers 
many  in  a  paniculate  eyme  3.5  to  10  cm  in  length,  with  a  peduncle  of  12  to  30  mm  in 
length,  the  ultimate  pedicels  G  to  18  mm,  subequal;  bractlets  snbnlate;  calyx  3  mm,  divided 
beyond  the  middle  into  5  triangular  acute  lobes;  corolla  greenish,  very  slender,  salver- 
ahaped,  the  tube  6  to  8  mm,  glabrous,  but  itubeseent  within,  the  lobes  about  one-third  as 
long;  capsules  globose,  short,  ovoid,  or  obovoid  somewhat  obtuse  or  acute,  8  to  12  mm  long, 
slightly  sulcate,  2  valved  oc  very  rarely  3-valved,  the  valves  rounded  at  the  back. 

This  species  is  a  small  tree  of  15  to  20  feet  or  more  in  height  and  occurs  on 
Kauai,  Maui,  Lanai,  Molokai,  and  according  to  Ilillebrand  also  on  Oahu ;  as  it  is 
found  on  these  various  islands  at  different  altitudes  it  is  somewhat  variable. 
The  trunks  of  the  trees  are  straight,  especially  in  the  specimens  from  the  forests 
above  Jilakawao  {no.  8616),  The  hark  resembles  very  miieh  that  of  the  Aalii, 
Dodonaea  viscosa,  or  that  of  Stypiielia  tameiameia.  It  is  of  a  dark  brown  color, 
and  is  closely  and  deeply  corrugated,  the  furrows  are  not  straight,  but  seem  to 
encircle  the  trunk,  somewhat  cork-screw  fashion.  The  peduncle  varies  consider- 
ably in  length,  as  do  ako  the  leaves  in  size.  On  Lanai  the  tree  was  observed  on 
the  dry  forehills  of  Mahana  and  Kaiholena  Valleys,  (no.  8000  and  no.  8099). 
On  West  Maui  it  grows  above  Kaanapali  at  2000  feet  elevation  (no.  8169).  It  ia 
typical  of  the  drier  regions  and  hardly  ever  ascends  into  the  rain  forest.  It 
comes  very  close  to  L.  triflora  Ilbd.  and  seems  to  differ  from  the  latter  in  not 
having  cordate  and  subsessile  leaves.  On  Kauai,  along  the  trail  to  Opaiwela 
stream  near  Kaholnmano  it  grows  as  a  shrub;  the  leaves  are  larger  and  the 
capsules  ovoid,  acute. 
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APOCYNACEAE. 

The  family  Apocynaceae  consists  of  about  1000  species,  the  larfrec  number 
of  which  belong  to  the  tropics.  Of  its  133  genera  only  five  are  represented  in 
the  Hawaiian  Islands,  three  of  which  have  arborescent  species.  One  genus 
(Pteralyxia  K.  Sch.)  is  endemic,  with  a  single  species.  The  largest  nimiber  of 
Apocynaceae  are  climbing  shrubs,  while  erect  shrubs  or  trees  are  not  as  nu- 
merous. In  these  Islands  we  have  only  one  climbing  plant  of  this  family,  the 
well-known  Maile  of  the  natives,  Alyxia  olivaeformis  Gaud.,  while  the  re- 
maining ones  are  trees,  with  the  exception  of  the  cultivated  Vinca  rosea,  which 
has  also  become  naturalized,  having  escaped  from  cultivation.  Annuals  are  not 
known  in  this  family.  Of  interest  and  usefulness  is  the  milky  sap  which  nearly 
alt  members  of  this  family  possess,  as  it  contains  caoutchouc.  Not  a  few  of  the 
species  of  Apocynaceae  are  extremely  poisonous,  and  undoubtedly  these  strong 
poisonous  substances  are  to  be  found  in  the  milky  sap. 

KEY  TO  THE  GENEKA. 
Disci] a  wanting. 

Endocarp  winged,  drupe  always  1-eelled,  large,  bright  red 1.     Pteralyxia 

Endociirp  com  pressed ,  deeply  furrowed  underneath,  drupe  2-celled,  large,  yellow, 

3.    Ochrosia 

Diseiia  present. 

Leaves  whorled,  drupe  smooth,  snipll,  black,  obcordate 2.     Eauwoifia 

PTERALYXIA  K.  Sch. 

Calyx  deeply  2-parted,  with  almost  free,  imbricate  lobes,  glandless.  Corolla  tubular, 
without  scales  at  tlie  constricted  throat,  and  short  obtuse  sinlstrorse  lobes.  Stamens  in- 
serted below  the  throat,  ovate- lanceolate,  acute.  Discos  absent.  Ovary  superior,  with 
2  pendulous  ovules  in  each  cell-  Style  filiform,  with  subgloboae,  thickened  stigma,  which 
is  shortly  2-lobed.  Drupe  dry,  obovate,  bright  red.  Putamen  with  2  large  winged 
lateral  angles  and  2  sharp  middle-crests.  Seeds  large  <3  to  Zf>  cm  long,  and  1  to  1.5  cm 
in  diam.),  with  ruminate  albumen. 

A  Hawaiian  genus  with  a  single  arborescent  species,  peculiar  to  the  Island 
of  Oahu.  The  species  was  first  described  by  Ilillebrand  in  the  genus  Vallesia 
as  V.  macrocarpa  Hbd.  According  to  K.  Schumann  the  plant  is  nearest  related 
to  the  genus  Alyxia. 

Pteralyxia  macrocarpa  (Hbd.)  K.  Sch. 
Kaulu. 

PTERALYXIA   MACEOCAEPA    (Hbd.)    K.    Schiim.   in    Engl,    et    PrantI   Pilrfam.    IV.    2. 
(1R95)   151.— Vallesia  macrocarpa  Hbd.  Fl.  Haw.  Isl.   (1888)   297;—  Del  Cast.  111. 
El.  Ins.  Mar.  Padf.  VII.  (1892)  232. 
A  smnll  tree  with  short  and  thick  diverging  branches  and  very  tenarious  milky  sap; 
leaves  obovate  or  obovate-oblong,  on  petioles  of  about  5  em;  rounded  at  the  apex,  coriace- 
ous, pale,  glabrous,  veins  prominent,  strictly  parallel;  cymes  contracted,  6  to  12  flowered, 
terminal,  sessile  on  short  leafy  spurs  or  branches,  pedicels  very   sliort,  with  squamaceous 
bractlets;  calyx  2  mm,  lobes  obtuse  short;  corolla  pale  yellow,  tube  fl  to  8  mm,  lobes  2  to  3 
mm;  stamens  with  very  short  filaments,  anthers  acute;  style  nearly  the  length  of  the  tube; 
drupes  dry,  5  em  long.  2.5  era  or  more  wide,  bright  red;   seed  elliptical.  36  mm  long,   16 
mm  broad  and  12  mm  deep,  pointed  at  both  ends;  albumen  deeply  wrinkled  by  transverse 
ainnouB  folds;   embryo  axile,  straijiht,  nearly  as  long  as  the   albumen,  the   linear   oblong 
fleshy  cotyledons  about  aa  long  as  the  inferior  radicle  and  -cartely  broader. 

407 


,y  Google 


,  Google 


Apoeynaceae. 

This  most  interesting  species  is  a  small  tree  15  to  25  ft't't  in  licij;lit  iind  r(i- 
sembles  somewhat  the  Alaa  or  Sideroryloi)  saitdwicctise.  The  native  name  of 
this  rather  rare  tree  is  Kmilu,  aecordinK  to  Hillebrand.  The  locality  for  the 
tree  is  Oahu,  Nuuanu  Valley,  and  Jrakaleha  Valley  of  the  Waianae  range.  In 
the  latter  place  the  tree  was  observed  by  C.  N.  Forbes  and  also  by  a  student  of 
the  College  of  Hawaii,  but  has  not  been  collected  by  the  writer.  TJie  tree  seems 
to  be  conspicuous  on  account  of  its  bright  red  double  fruits. 
RAUWOLFIA  Linn. 
TiUx  'mall  dee| h  5  cleft  with  oltiise  or  ipiite  imbnoite  lobes  glandlei^  CorolK 
eaher  shajed  pihiiihical  constrated  it  tie  -icaleless  throat  tube  dilated  at  the  [)H  e 
of  miertion  of  tlie  Kt'jmeiiB  lobea  >iiiu*"trorae  btamens  small  witli  oltuae  or  icute 
anthers  inserted  at  the  middle  of  the  tube  or  higher  Diaens  cup  sh*iped  truncate  or 
lobed  Ovaries  2  superior  entirely  free  or  connate  at  the  biae  ovules  paired  itt  each 
cell  pendulous  Bt\le  Glitorm  with  a  short  cilinilrual  stigma  with  a  membraneous  ring 
at  tl  e  base  Drupes  diatiiiet  frequently  <'o  mate  at  the  1  ase  obfordite  with  crustaceoua 
putamen  Seeds  with  uu  torm  ilhuiiieu  —  OHbroiis  rnreh  ton  entor^e  tries  or  shrubs  with 
usualU  opposite  or  nhorled  leases  Flowers  small  in  eompouiid  often  uinhellite  e\mes 
at  first  termiml 

The  genus  Rauwolha  consists  of  about  45  speciLS  Mhicli  occur  in  the  tiopies  of 
the  old  and  new  world.  In  the  Hawaiian  Islands  only  one  species  is  represented. 
The  Hawaiian  species  has  often  been  confused  with  OcJirosia  parviflora  (Forst.) 
DC.  and  baa  even  been  described  twice  by  De  Candolle.  once  as  Ochmsia  sand- 
wicensis,  which  now  stands  as  a  s\-noiiym. 

Rauwolfia  sandwicensis  A.  DC. 
Ilao. 
(Plate  166.) 
BAUWOLFIA   SANDWICENSIS   A.   DO.   Prodr.  VIII.    (1,S44)    339;— H.   Mann   Pro.'.   Am. 
Acad.  VII.   (ISli?)   UI7;— Wawra  in  Flora   (IH74)  31)7;— llbd.  Fl.  Haw.  Isl.  (188S) 
295;— Del   Cast.  Hi.  Fl.  Ins.  Mar.  Pac.  VIT.   (1892)   232;— K,   Rehum.  in   Engl,  et 
Frantl    Pflzfam.     IV.    2.    <1S9.'))    153;— Heller    Plants    Haw.    Tsl.     (1S97)     87S.— 
Cerberft  parvifiora   Hook,   et  Arii.   (not  Forst.)   Bot.   Beoeh.    (1832)   SO.— Ocbrosia 
sandwicensis  A.  DC.  Prodr.  VIII,   (1844)   Sr>7   (not  Grav). 
Leases  5    n  a  wl  orl    ell  pt  co  ol  long    ac        uite   at  botl    en  Is    i  ale     hartaceous    on 
petioles  of  1 ,5  to  3  em   (  n  all  of  tl  e  wr  ter  s      ater  al  au  1  not  ''  to  3  as  g     en    n 

Hillebrand),   w  th   5   to   1      st  i  tate   gHn  Is  each   ax  lia     flowers     ro    ded       to   4   urn 

bellately  eompou  d  e  es  of  the  same  le  frth  or  lo  ger  th  n  tl  e  j  et  oles  at  first  tern  al 
then  axillary;  tie  co  n  on  od  ncle  ]  to  35  en  jel  els  ibo  t  '  n  caljx  n  parted 
to  near  the  base  nto  'S  oblong  obt  ^e  lobes  t  be  of  tl  e  tlow  si  gre  n  corolla  M  n  m 
ecantilj'  hairy  ns  le  d  lated  below  the  eonstr  tel  throat  tl  e  lol  es  3  n  n  intlers  aub 
eeasile,  sagittate  ahortiv  exserted  d  se  s  small  annular  or  lobel  o  les  4  in  eaci 
carpel;  drupe  eo  pre  aed  ob  ordate  dee]  I  e  g  nate  at  the  to;  8  to  1  n  n  5  e  ght 
and  more  in  w   Itl     fl  si  v   black  whe  t   r      alb  n  en  s  ant      ra  1  cl     terete    a  per  o 

The  Ilao  i*!  a  med  um  sized  tree  w  ith  milk-v  sai  A\  1  i  row  ng  in  1  lkI  ties 
with  rich  soil  and  occasional  rainfall  it  develops  a  straight  trunk  6  to  12  inches 
in  diameter  and  a  total  height  of  sometimes  over  20  feet.  When  growing  on 
the  rough  aa  lava  flows  on  the  leeward  sides  of  the  Islan<^,  as  on  Auahi,  Maui, 
on  the  southern  slopes  of  Mt.  ITaleakala,  it  is  a  more  or  less  stunted  shrub. 

It  resembles  the  Ilolei  very  much  and  when  not  in  flower  or  fruit  is  not  often 
easily  distinguished  from  it.  The  leaves  are  of  a  lighter  green  than  the  Holei 
and  not  quite  as  thick  in  textiiro;  it  differs  mainly  from  it  in  its  small  black 
fruits  which  are  obcordate. 
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Apocyiiaceae. 

It  inhabits  the  dry  regions  on  the  leeward  sides  of  all  the  islands  at  an  ele- 
vation of  about  2000  feet.  On  Lanai,  in  the  valleys  of  Kaiholena  and  Mahana, 
it  develops  a  straight  tmnk;  the  branches  are  somewhat  stiiif  and  densely 
stndded  with  leaf-scars.  It  associates  with  Heynoldsia  sandwkemu,  Pitto- 
spornm,  Antidesma,  and  other  trees  peculiar  to  the  dry  regions.  On  Oahn  it  is 
more  or  less  shrubby,  sepeeially  so  in  Niu  Valley  and  on  Tantahis,  while  on 
Kauai  big  trees  may  be  found  above  Makaweli. 

The  wood  of  the  Ilao  is  of  medium  strength,  fairly  close  grained,  and  dark 
yellowish  in  color.  It  is  never  used  for  firewood,  as  the  natives  claim  that  the 
smoke  is  poisonous.  As  it  burns  to  ashes  and  leaves  no  charcoal,  it  was  never 
employed  by  the  natives  for  the  production  of  the  latter.  It  is  called  the  Ha- 
waiian Ironwood  on  account  of  its  durability, 

OCHROSIA    Jnss. 

I  iU>.  sii  11  liet]  h  1  left  witl  i  i  I  ri  ite  ol  t  i>-e  kl  -,  ^lli  II  »:s  Coroll  i  other 
shaieii  with  pjhndncal  tube  whirh  is  dilated  at  the  point  of  the  ineertion  of  the  ataiiiens, 
and  IS  eonstriLted  at  the  glalrous  tlront  loles  dextrorse  Stntiiens  oblong  lanieolate 
with  acute  anthers  Discos  wanting  or  \ery  indistinft  short  annular  0\ar^  superior 
with  fen  o\ule8  in  eich  cell  arranged  m  two  rows  Lirjels  freq  leutly  connate  it  the 
base  Drupes  m  pairs  or  through  abortion  single,  Ar\  erging  rather  dry  united  at  the 
btse  or  free  with  thin  exoparp  and  woodi  enlocarp  which  is  dorsall^  (om(iiessed  and 
deeph  furrowed  on  the  central  iide  bee  Is  few  three  for  the  most  in  a  doiHe  drupe 
Trees  with  whorlel  cornceous  lesies  nhieh  are  narrowlv  i  irallel  \eniet  flowers  of 
medium  Ei7e  and  often  \eTv  frigrint  irrangLd  in  einies  from  the  ivils  of  the  upppr 
moot  leai  es 

The  genus  Ochrosia  supposedh  consists  of  1 1  to  l"!  spei  les  tiid  « vtends  trom 
the  Masearene  Islands,  through  Malaysia  and  tropical  Australia  into  Polynesia. 
Only  one  species,  Ochrosia  parviflora  (Porst.)  HemsL,  is  widely  distributed  over 
the  Pacific  Islands.  Ochrosia  saiidwiceiisis,  one  of  the  Hawaiian  species,  to- 
gether with  the  New  Caledonian  Ochrosia  dUptica,  comes  very  near  to  Ochrosia 
oppositifoUa  (0.  borbonica)  and  may  only  be  a  variety  of  the  latter. 

Ochrosia  sandwicensis  Gray. 

IIoleL 

(Plates  167,  168,  169.) 

OCHROSIA  SANDWICENSIS  Gray  (not  DC.)  Proc.  Am.  Acad.  V.  (1862)  333;~IT.  Mann 
Proc.  Am.  Acad.  VII.  (1S67)  ]97;— Wawra  in  Flora  (lJ-74)  306;— HM.  Fl.  Haw. 
TsJ.  (188S)  2!)li;— Del  Cast.  Ill-  Fl.  Ins.  Mar.  Pac.  VIL  (1892)  234;-K.  Sehum.  in 
Ei,gl.  et  Pcantl  Pflzfam.  IV.  2.  (1S95)  l.^G;-Brigham  in  Ka  Hana  Kapa  (1911) 
154,  fig.  2,  (the  plant  figored  in  Dr.  Brigham's  work  is  not  Ocliroxia  Kdiidicici^nxia, 
but  Xi/lmmn  HUIfbrandil  Wawra). 

Leaves  3  to  4  in  a  whorl,  elongate  oblong,  on  petioles  of  about  15  to  2^i  mm,  shortly 
acuminate,  chartaceous.  shining  above,  the  close  and  faint  nerves  parallel  and  at  almost 
right  angles  to  the  midrib,  and  united  by  a  distinct  intramarginal  nerve;  cymes  com- 
pound, Ici  to  16  cm  long,  divaricately  branching,  the  angular  peduncle  about  3  cm,  the 
lateral  pedicels  about  3  to  4  mm,  the  medium  flower  subsessile;  bracteoles  short,  ovate  to 
dentiform;  calyx  2  to  7  mm  with  acute  lanceolate  teeth  or  lobes,  corolla  yellowish  to 
cream  colored,  quite  fragrant,  hairy  inside,  dilated  below  tlie  throat,  lobes  linear  oblong, 
equal,  stamens  Inserted  above  the  middle,  with  short  hairy  filaments  and  elongate  included 
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snthera;  stigma  ineTuded,  elavate;  drupes  dry,  yellow  wlieii  mature,  ellipsoid  or  ovoid- 
eJongate;  feeds  1  ou  each  aide  of  the  placenta  and  peltately  attached  to  it;  testa  thin, 
chartaceous;  albumen  liard  and  ileahy;  embryo  axillary;  radicle  superior,  as  long  as  the 
cotyledons. 

The  Ilolei  is  a  small  milky  tree,  or  sometimes  shrub  reaching  a  height  of  10  to 
25  feet,  having  long  drooping  branches.  The  trunk  usually  divides  a  few  feet 
above  the  ground  or  has  a  single  bole  of  eight  inches  in  diameter  vested  in  a 
brownish  smooth  bark.  It  is  conspicuous  in  the  forest  by  its  oblong  dark  green 
leaves,  which  are  arranged  in  whorls,  and  by  its  large  light  yellow  to  orange 
colored  double  fruits,  which  are  suspended  on  long  terminal  or  axillary  pedun- 
cles.    The  flowers  are  yellowish  and  very  fragrant. 

The  Hold,  which  has  become  rather  scarce,  inhabits  the  dry  districts  on  the 
leeward  side  of  the  islands,  and  is  only  abundant  on  the  Island  of  ftlaui,  at  an 
elevation  of  2500  feet,  back  of  Makawao,  slopes  of  Haleakala,  and  on  the  lava 
fields  of  Auahi.  On  Hawaii  several  trees  can  be  found  in  Puaulu,  on  the  land 
of  Keanhou,  three  miles  from  the  Volcano  of  Kilauea,  at  an  elevation  of  4000 
feet,  as  well  as  on  the  lava  fields  of  Puuwaawaa,  slopes  of  Hualalai, 

The  Ilolei  is  endemic  to  the  Hawaiian  Islands.  The  natives  knew  how  to 
extract  a  yellow  dye  from  the  bark  and  roots,  wherewith  to  stain  their  tapa  or 
paper  clothing.  The  wood  of  the  Hold  is  hard,  fine  grained  and  of  a  dark  yel- 
lowish brown  color. 

Ilillebrand 's  var.  p.,  which  he  describes  as: 

"Leaves  opposite  7-9  in.  x  2%-3  in.,  on  petioles  of  1-1%  in.,  coriaceous,  with 
prominent  nerves.  Cymes  densely  flowered,"  has  been  raised  to  specific  rank 
by  K.  Scbuniann  under  the  name: 

Ochrosia  compta    K.   Schum. 
Hold. 

OCHROSIA  COMPTA  K.  S<'luini.  in  Y.ngi.  et  I'ratitl  I'flKfaiii.  JV.  2.  (IBfl.i)   l-Td.-O.  sandwi- 
cenais  var.  ^.  Ilhd.  Fl.  Haw.  Isl.  (J«SS)  297. 

This  is  all  the  description  given  by  Schumann  in  Engler  &  Frantl  Natiirliche 
Pfianzenf  ami  lien.  The  writer  has  never  met  with  this  plant,  but  desires  to 
express  the  opinion  that  it  is  a  rather  doubtful  species  and  perhaps  only  a  form 
of  Ochrosia  sandwicensis.  Especially  when  Schumann  himself  thinks  O.  sand- 
wieensis  to  be  only  a  form  of  O.  oppositifoUa,  a  species  occurring  in  Madagascar, 
Mauritius,  Java  and  Singapore. 

BORRAGINACEAE. 

The  family  Borraginaeeae  is  distributed  over  the  temperate  and  tropical  re- 
gions of  both  worlds.  The  main  center  of  distribution  lies  in  the  Mediterranean 
region.     Pacific  North  America,  especially  California,  is  the  second  main  center 


,  Google 


Bnvraginaceae. 

with  numerous  endemic  species.  Of  most  of  the  species  of  Cordia,  Brazil  as  well 
as  the  rest  of  tropical  South  America  possesses  by  far  the  majority. 

In  Hawaii  3  genera  are  represented,  of  which  only  the  genus  Cordia  has  a 
single  cosmopolitan  species  which  attains  the  size  of  a  tree. 

CORDIA  Linn. 

often  enlarged  l>orolla  funnel  or  salier  slujed  witl  4  to  iiian\  but  usoaih  ■>  rareh 
imbrnite  lol  es  btamens  as  manj  a^  coiolla  lobes  inBeitel  m  tie  tube  Stjle  uauilly 
prolonged  twi  e  bifid  with  a  capitate  ot  ola^ate  stigma  OMilea  erect  Drape  9ut 
rounded  or  more  or  less  enclosed  b^  the  peraiatent  caUx  4  pellel  of  which  usually  od1>  one 
contains  a  developed  aeed  Seed  witli  ier\  >ieintv  albumen  and  irregularh  folded 
tl  ick  or  mere  often  \er\  broid  thin  anl  tjn -ihaped  folded  cotiledom  and  >ihort  "(iii  enor 
ralicle — Trees  or  shruba  with  alternate  often  ilmost  opposite  petiolate  entire  or  serrate 
lea%e»>        FJowera    iisualh    white   or   dark    orange   jellon     arranged   in   expanded    or    con 

The  genus  Cordid  consists  of  about  230  species  distributed  m  the  warmei 
regions  of  both  hemispheres  espeeiallv  in  tropical  America  In  the  Hawaiian 
Islands  onh   the  cosmopolitan  (  ))<lia  tnbnrdnta  him    {Kou}  is  lepreMiitul 

Cordia   subcordata    Lam. 
Kou. 

COEDIA  SUBCOBDATA  Lam.  111.  I.  <]791)  no.  1899;— Ciiam.  in  Linnaea  IV  (1829)  474;— 

Endl,  n.  Suds.  (1836)   no.  12I2;~DC.  Prodr.  IS.  (1845)  477 ;— Pancher  in  Cuzant 

Tahiti  aSSO)  235;— 8eem.  Fl.  Viti  (1866}  168,  t.  34;— H.  Mann  Proc.  Am.  Acad. 

\Li.    (1867)   194;— Nadeaud   Enum.  PI.   Tahit.   (1873)   no.  375;— Wawra  in  Flora 

(1874);— Sinclair   Indig.   Flowers    Haw.    lal.    (1885)    pl.    7;— Hbd.   n.    Haw.    Isl. 

(1888)  321;— Del  Cast.  III.  PI.  Ins.  Mar.  Pae.  VII.  (1892)  240,  et  PI.  Polyn,  Franc. 

(1893)   128. — C.  Sebest^ia.  Forat.  Prodr.   (1786)    108   (non  Linu.) ;— Soland.  Prim, 

Fl.   Ins.   Pacif.   (ined.)    235,  et  in   Parkins  Draw,  of   Tahit.   PI.   t.   29    (ined.)   cf. 

Seem.)    Endl.    ].    c.    no.    1208;— C.    oTlentalia    Roem.   et    Suhnlt.    Svst.   IV    (1819) 

«9i— Gnill.  ZephjT.  Tait.  (1836-1837)  n.  239. 

Leaves  ovate  or  subeordate  12.5  to  15  em  long,  8  to  10  em  wide,  on  petioles  of  2.5 

to  3  cm  or  more,  acuminate,  pntire  or  wavy,  glabrous  excepting  slight  tomentoae  patches 

01  strealis  in  the  axils  of  the  principal  veins;  flowers  in  abort  terminal  or  lateral  aubraee- 

moso  panicles;   calyx   coriaceous,   broadly  and  irregularly   3   to   5   toothed;    corolla  orange 

colored,  its  tube  little  longer  than  the  calyx,  with  rotund,  broadly  expanded  limb,  5  to  7 

lobed;  drupe  ovate,  submneronate,  enclosed  within  the  calyx. 

The  Kmi,  which  is  indigenous  in  the  Hawaiian  Islands,  though  presumably 
brought  here  by  the  ilawaiians  centuries  ago,  can  only  be  found  along  the  sea- 
shore here  and  there.  Nowadays  it  is  exceedingly  scarce,  but  in  times  gone  by  it 
was  rather  plentiful,  and  much  planted  by  the  Ilawaiians  near  their  dwellings 
■or  grass  huts.  The  wood  of  the  Kou  was  much  sought  for,  on  account  of  its 
beautiful  grain,  for  calabashes  or  poi  bowls,  spittoons,  etc.  It  is  a  tree  30  to 
50  feet  in  height  and  had  trunks  of  sometimes  three  feet  in  diameter. 

Today  trees  are  never  larger  than  15  to  20  feet,  with  trunks  only  a  few 
inches  in  diameter.  The  writer  observed  it  growing  wild  on  the  Island  of 
Iianai,  along  the  beach  near  Manele,  and  also  on  Mani  near  the  lava  fields  beyond 
Mabena,  together  with  the  Algaroba  {Prosopis  juUftora),  which  has  taken  pos- 
1  of  the  country  tliere.  being  on  the  leeside  of  Mt.  Ilaleakala. 
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Borraginaeeae- Solan  aeeae. 

The  Kou,  whose  Tahitian  name  is  Toti,  and  is  Itnown  in  Samoa  and  Fiji  as  Tou 
or  Hauanave  and  Nawanawa  reapeetivel.y,  ranges  all  the  way  from  the  Hawaiian 
Islands  to  Madagascar,  the  Moluccas,  and  tropical  New  Holland, 

The  wood  is  used  by  the  Samoans  for  rafb*.  and  the  frnits  for  paste  for  their 
tapa  clothing.  The  wood,  which  is  nnich  priced  by  the  natives,  is  rather  soft 
but  durable. 

SOLANACEAE. 

The  family  Solanaceae  is  distributed  over  the  tropical  and  temperate  regions 
of  the  old  and  new  world.  The  center  of  distribution  is  in  Central  and  South 
America.  In  the  Hawaiian  Islands  the  family  has  one  endemic  genus  which  is 
closely  related  to  a  genus  occiirring  in  Bra/.il,  but  is  not  known  from  any  other 
part  of  the  woi'ld.  Of  the  genus  Solaniim  six  species  are  also  peculiar  to  these 
islands,  but  only  one  is  a  tree. 

KEY   TO   THE   GENERA. 

Corolla  sidver-sliMiied,  4  iobeil,  anthers  sessile Nothocestruni 

Corolla  rot.'ite,  S-lobed,  nnthera  poniiivent ■  ■  ■      Solanum 

NOTHOCESTRUM    Gray. 

Calyx  canipanulate,  4-deiitate  or  the  teeth  almost  bilabiate.  Corolla  silky,  salver- 
shaped,  4-lobud,  the  lobes  ovate,  valvate  and  folded  in  the  bud.  Anthers  4,  sessile 
below  the  throat,  linear,  acute,  the  ceils  opeiiiug  iaward  aud  lengthwise.  Ovary  globose 
to  ovoid,  2-cel1ed;  ovules  many.  Style  very  short  with  a  2-iobed  stigma.  Fruit  a  beiry. 
Seeds  reniCotm,  suspended  from  a  fuiiicle,  the  teata  chartaeeoua  and  pitted.  Embryo  peri- 
pherieal,  curved  around  a  fleshy  albumen;  the  thick  clavate  radicle  longer  than  the 
cylindrical  cotyledons, — Soft  wooded  trees  or  shrubs  with  single  or  fasciculate,  greenish- 
yellow,  inconspicuous  flowers. 

The  genus  Nothocestrnm  consist  of  4  species  and  is  pecidiar  to  the  Hawaiian 
Islands,  where  all  of  its  species  are  known  by  the  name  Aiea.  The  genus 
Nothocestriun  is  closest  related  to  the  genus  Athenaea  Sendtn,  which  possesses 
about  14  species  peculiar  to  Brazil.  The  Hawaiian  genus  differs  from  the  latter 
mainly  in  the  tetraraerous  ttowers  which  are  salver-shaped,  and  besides  in  the 
calyx,  which  does  not  become  piilar^u'd  iit  the  maturity  of  the  fruit,  as  is  the 
case  in  Athenaea. 

Kt^V   TO   THK   SPECIES. 

li'lowers  single,  rarely  2  or  3;  berry  longate N.  Ion gi folium 

Flowers  several  on  short  axillary  spurs;  berry  globose. 
Tube  of  corolja  enclosed  in  tlie  calyx. 

Leaves  elliptical-oblong;   fruit  enclosed  in  the  calyx N.  breviflorum 

Tube  of  corolla  longer  than  the  calyx. 

Leaves   ovate   or   ovate- oblong,   often   sinuate;   calyx   rcmaing   open    with 

fruit N",  latifolium. 

Leaves  ovate-cord.ito;  fniit  not  cloci'd  over  hv  calyx N".  subcordatum 
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Nothocestrum  longifoiium   Gray. 
A  tea. 

NOTHOCESTRUM  LONGIFOLIUM  Gray,  in  Proc.  Am.  Acad.  VJ.  (IS62)  48;— Seam. 
Flora  Vit.  (1866)  ITS;— Mann  ^b  Proc.  Am.  Acad.  VII.  (1867)  ISIl;— Wawra  iu 
riora  (18731  62;— Hbd.  Fl.  Haw.  IeI.  (isas)  308:— Del  Cast.  111.  Fl.  Ins.  Mar.  Patif 
VII.  (1892)  249. 

A  small  tree  or  shrub  with  slender  aHceiiding  branelies,  quite  glabrous;  leaves  tliin 
membra  a  eo  as,  lanceolate  or  elliptical-obJong,  aeuminate  at  both  ends  or  oecasionally  only 
atute  or  somewhat  obtuse,  10  to  20  cm  long,  3.5  to  8.5  cm  wide,  on  petioles  of  S  to  20  mm; 
flowers  axillary,  usually  single,  but  not  uncommonly  2  or  3,  on  pedicels  of  8  to  30  mm; 
calyx  tubular,  8  to  12  mm  with  flowers,  14  to  16  mm  with  fruit,  glabrous,  sharply  or  ob- 
tusely, always  unevenly,  4-toothed;  corolla  pale  yellow,  the  tube  not  longer  than  the 
calyx,  the  lobes  of  variable  size,  narrowly  margined,  glabrous  when  open,  silky  pubescent 
when  in  the  bud,  but  with  a  remnant  of  pubescence  on  the  back,  of  the  petals  when  open; 
anthers  partly  exserted;  stigma  clavate,  included  in  the  tube;  berry  elongate  or  fusiform, 
12  to  20  mm  long,  orange-colored,  rather  fleshy,  included  in.  the  caiys  or  exserted  beyond. 

This  rather  slender  species  is  more  often  a  shrub  than  a  tree,  and  is  peculiar 
to  the  rain  forests  on  all  the  islands  of  the  ^jroiip.  It  usually  sends  out  thin 
slender  stems  which  do  not  branch,  reaching  a  height  of  7-10  feet,  bearing  leaf 
whorls  at  the  ends,  or  it  is  a  re^ilar  shrub  with  long  and  slender  branches. 
Occasionally  it  is  a  tree  IS-^O  feet  high.  As  such  it  was  observed  and  collected 
by  the  writer  in  the  Kipuku  Puanln,  near  the  Volcano  Kilauea  on  Hawaii  at 
an  elevation  of  over  4000  feet.  This  is  the  only  record  where  it  was  not  fonnd 
in  the  rain  forest  proper.  It  is  not  uncommon  on  Oahu,  on  the  Koobni  riiiijje, 
and  can  be  collected  in  the  mountains  back  of  Honolulu. 

A  variety  (3  Jjrcrifolium  Ilbd.  occurs  in  the  mountains  of  Kauai,  where  it  w;is 
collected  by  the  writi^r  alon;;  OpaiwHa  stream  in  the  forests  of  Kaboluamano. 

Nothocestrum  breviflorum   Gray. 

.1  if'i. 
(Plates  170,  171.) 

NOTHOCESTEUM   BBBVIFLOEUM   Gray    in    Proc.   Am.    Acad,    VJ.   (1S66)    49;— Seem. 
Flora  Vit.  (1866)   373;- Mann  Proc.  Am,  Acad.  VII.   (1S67)   191;- Hbd.  Fl.  Haw. 
Isl.   (1888)  308;— Del  Cast.  111.  PI.  Ins.  Mar.  Pae.  VII.  (1892)  248. 
A    stout   tree   about   lU   to   12   m   high;    branches   stiff,   ascending;   leaves   obloug    or 
elliptical-oblong,  5  to  12  cm 'long,  3  to  6  cm  wide,  on  petioles  of  3  to  5  cm,  acute  or  obtuse 
on  both  ends,  thin  chartaceous,  tomentose  underneath,  flowers  many,  clustered  ou  short  axil- 
lary spurs,  the  pedicels  4  to  10  mm,  calyx  eatiipannlate  with  flowers,  globose  with  fruit  and 
closed  over  it,  dentate,  almost  bilabiate;  corolla  greenish  yellow,  tube  enclosed  in  the  calyx, 
lobes  with  yellowish,  coarse  pubescence  outside,  with  the  exception  of  the  margins  which 
are  glabrous,  glabrous  inside;  anthers  not  protruding,  linear,  acute,  glabrous;  ovary  ovoid, 
style  short;  berry  globose  or  oblong,  orange-red,  6  to  8  mm,  or  more  long. 

The  Aica  of  Hawaii  is  a  medium  sized  tree,  30-35  feet  hi<rh,  with  a  trunk  of 
often  1^  feet  in  diameter;  tlie  bark  is  perfectly  smooth  and  of  a  chocolate  brown 
or  grayish  color;  the  wood  is  soft  and  whitish-green,  and  full  of  sap.  It  is 
peculiar  to  the  Island  of  Hawaii,  where  it  occurs  in  the  dry  districts  especially 
on  the  aa  lava  flows  of  North  Kona,  at  Puuwaawaa  on  the  slopes  of  Mt.  llualalai, 
where  it  is  exceedingly  common.  In  that  locality  the  writer  met  with  the  big- 
gest trees.      The  trunks,  owing  to  their  softness  are  easily  damaired  and  often 
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Solanaeeae. 

eaten  out  by  thirsty  cattle,  and  are  often  covered  with  peculiar  biokiug  scars, 
and  covered  with  knobs,  increasing  the  ungainly  appearance  of  the  tree.      It 
may  be  said  here  that  none  of  the  species  of  Nothocestriim  {Aiea  trees)  deserves 
any  claim  to  beauty,  in  fact  they  are  the  most  ugly  trees  which  the  Hawaiian 
Islands  possess.      In  the  forests  of  Naaiehii,  southern  slopes  of  Mauna  Loa, 
Hawaii,  the  writer  met  with  a  form  of  this  species,  which  owintr  to  tht.  fact 
that  it  grew  in  a  wetter  forest  had  a  somewhat  different  aspect.      The  fruits 
were  more  or  less  oblong  instead  of  globose,  but  agreed  otherwise  well  with 
N.   brevifiorum.      Collected  fruiting  June,   1909,  North  Kona,   Hawaii,    (no, 
3552)  ;  and  flowering  and  fruiting  Jan.  15,  1912,  in  Ililea  forests,  Kau,  Hawaii, 
(no.  10016). 
The  tree  is  usually  found  at  an  elevation, of  between  2000-2500  feet. 
Nothocestrum  latifolium  Gray. 
Aiea. 
(Plates  172,  173.) 
NOTHOCESTKUM  LATIFOIJXJM  Gray  in  Proc.  Am.  Acad.  VI.   (18fi3)   48;— Soem.  Flora 
Vit.  (1S96)  173;— Mann  Proc.  Am.  Apad.  VII.  (1867)  191 ;— Wnwra  [n  Flora  (1873) 
62;— Ilbd.  Fl.  Haw.  lal.  (1888)  308;— Del  Cast.  111.  Fl.  Iiih.  Mar.  Piicif.  VII.  (1892) 
249;— Heller  in  Minnes.  Bot.  Stud.   Bull.  IS.   (1897)   885. 
A   Email   tree;   branches   rigid,   ascending;   leaves   broad   ovate,   or   obovate-ohlonp:,   or 
suborbiciilar  (Lanai  epec.)  entire  or  with  very  shallow  sinnseB,  acute  or  obtuse  and  often 
rounded  at  the  apex,  covered  with  an  ochraceoiis  tomentum  when  yonng,  puberuloiis  at  a 
later   age,  of   somewhat  thiek   texture   when   fresh,   tUin   ehartaceous   in.   dried   KpecimeBB, 
pellucid,  i  to  12  em  long,  3  to  7  cm  wide,  on  petioles  of  10  to  50  min;  floweTB   clustered 
on  short  spurs,  the  pedicels  4  to  18  mm,  calyx  urceolate,  about  0  mm,  truncate,  at  length 
globose,  tomentose   or   glabrate,   open  with  fruit;   corolla  greeuiBli-yelJow,   sillcy,   the  tube 
twice  as  long  as  the  calyx,  the  lobes  less  than  half  its  length;  anthers  protruding,  some- 
what shorter  than  in   the  foregoing  species;   ovary  globose,  style  as  long  as  tube,  berry 
globose  4  to  6  mm,  whitish. 

This  species  of  Aiea  occurs  on  all  the  islands  of  the  group  with  the  exception 
of  Hawaii.  Like  the  former  it  prefers  the  dry  forehills  on  the  leeward  sides 
as  well  as  aa  lava  fields.  It  is  one  of  the  most  common  and  unj-ainly  looking 
trees  on  the  Island  of  Lanai,  where  it  can  be  found  in  the  Kaa  desert,  the  most 
western  point  of  Lanai.  It  is  taller  than  any  other  tree  in  that  locality  and  can 
be  recognized  from  a  distance  by  its  long  stiff  ascending  branches,  which  are 
only  slightly  foliate;  on  Molokai  it  is  common  at  Mapulo'u  in  the  dry  canyons 
and  rocky  situation  2000  feet  above  Kaunakakai,  where  it  associates  with 
Sideroxylon,  Acacia  Koaia,  Myoponim  sandwicense,  and  other  trees;  collected 
March  22.  1910,  Mapulo'u,  Molokai,  no.  6155  fruiting;  flowering  at  Mauna  Lei, 
Lanai,  July  26,  1910,  (no.  8082). 

On  the  Island  of  Maui,  on  the  southern  slopes  of  Haleakala  on  the  lava  fields 
of  Anahi,  land  of  Kahikinui,  occurs  a  variety  enumerated  as  ji  by  Ilillebrand  in 
his  Flora.  During  the  winter  months,  especially  in  the  month  of  November, 
the  trees  are  adorned  with  large  dark  green  foliage  hiding  the  ugly  gnarletl  stiff 
braneho.s,  while  in  the  month  of  Jfarch  they  are  either  bare  or  with  only  very 
scanty  foliage. 
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Soliiiiateiie, 

Thi!  loaves  art'  large  with  sinuate  margins,  sulicordiite  at  the  base,  dtinsely 
tomentose,  dark  green  with  pale  venation;  infioreseenee  also  covered  with  a 
dirty  yellowish  pubescence;  otherwise  as  in  the  species.  At  the  same  locality 
occurs,  however,  also  the  species  with  entire  leaves  or  just  a  slight  indication 
of  a  wavy  margin. 

The  tree  illxistrated  was  photographed  when  the  foliage  was  seanty. 

The  wood  of  this,  as  well  as  of  the  other  species,  is  soft  and  of  a  green  color; 
it  was  used  by  the  natives  in  the  olden  days  For  finishing  off  canoes.  The  reddish 
yellow  berries  are  sometimes  eaten. 

Nothocestrum  subcordatum  Mann. 
Aica. 

NOTHOCESTKinyt  SUBCOBDATXnM  Mann  Prop,  i 
in  Flora  (1873)  62;— Hbd.  Tl.  Haw.  Isl.  (IS 
Pae.  VII.  (]8S2)  249. 

A  inediHm  sizeil  tree  about  10  m  liigt;  leaves  ovate  or  conlate,  7.5  to  12.5  cm  long, 
6  to  10  cm  wide,  on  petioles  of  3  to  4.5  cm,  bhintly  acuminate,  thick  eoriaceoiis,  glabrous; 
flowers  clustered,  but  often  only  a  single  one  developeil,  on  pedicels  of  4  to  5  mm;  ealys 
4  to  8  mm,  glabrous,  eampanulate  with  flowers,  globose  with  fruit  but  not  closed  over  it; 
corolla  exserted,  silky  yellow,  its  tube  R  to  10  mm,  tbe  limb  half  as  long  and  4  to  5  lobed; 
berry  globose. 

This  species,  which  is  undoubtedly  closely  related  to  N.  latifolitirii,  if  at  all 
distinct  from  it,  occurs  in  the  ravines  of  Mt.  Kaala  of  the  Waianae  range,  and  in 
the  Valley  of  Wa.ilnpe,  at  the  eastern  end  of  Oahu.  It  is  not  known  to  tiie 
writer.     Wawra  collected  it  at  Ilalemanu  on  Kauai,  (no.  2140). 

SOLANUM   L. 

Calyx  5  to  in  toothed  or  lobcd,  only  rnrely  enlarged  with  fniit.  Corolla  rotate  or 
broad  campaoulate,  5-lobed.  Filaments  very  short,  inserted  at  the  base  of  tlie  corolla; 
anthers  oblong  or  linear,  erect  and  connivent  in  a  cone  round  the  stj'le,  opening  at  tbe 
apex  by  1  to  2  pores.  Berry  globose  or  elongate. — Herbs,  shrubs  or  trees,  prostrate,  erect, 
or  climbing,  with  entire  or  lobed  leaves.  Flowers  in  umbellate  eymea  or  racemes,  or  often 
a  corymbose  panicle,  rarely  single.      Corolla  white,  yellow,  purple,  blue  or  red. 

This  genus,  which  numbers  more  than  900  species,  is  distributed  over  the 
tropical  and  temperate  parts  of  the  whole  globe ;  the  largest  number  of  species 
occurs  however  in  South  America.  The  Hawaiian  Islands  possess  6  endemic 
species  of  which  only  the  one  here  described  is  a  tree,  the  remaining  five  being 
shrubs.  Besides  the  six  endemic  species  (|uite  a  number  of  species  are  culti- 
vated for  ornamental  purposes,  and  a  few  are  weeds  along  the  roadside,  as  the 
nightshade  {I'opolo)  etc.  To  this  genus  also  belongs  the  Potato,  Sol'unim 
tuherosum  L,,  and  the  Egg  plant,  8.  Melo^gena. 

Solanum  Carterianum  Rock  sp.  nov. 
riintiaHahonua. 

A  medium  sizoil  or  small  tree  5  to  7  m  hi^li,  with  very  few  atilT  l>rniic!i(?3,  atraiyht 
trunk   of   1.^i   to   20   cm  in   ilianieter,   vested   in    a   grayish   smooth   bark;   branches  covered 
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Solanaceae-Myoporaceae. 

tlirougbout  with  a  i'Hle  yellow  to  cinereous,  long,  stellate  pubescence;  leaves  pnlit  green 
and  velvety  tomentoee  above,  densely  covered  beneath,  eBpedally  on  tlie  veins  and  raid- 
rib,  with  a  stellate  pale  tomeutum,  as  well  as  the  petioles,  wliifh  are  20  to  30  mm  long, 
elliptieal-oblong,  long  acuminate  at  the  apex,  shortly  contraeted  at  tlio  base,  afiKte, 
chartaeeous,  entire,  12  to  25  cm  long,  3.5  to  7  em  wide;  inflorescence  !i  terminal  corymb*, 
when  fully  developed  15  cm  long,  standing  erect  on  a  common  stiff  peduncle  of  8  cm, 
densely  covered  with  a  long  stellate  woolly  tomentum,  calyx  densely  tomentose,  dlvi<ted 
to  the  middle  into  ovate  acute  lobes  of  4  mm  length,  corolla  parted  two  thirds  its  length 
into  ovate-oblong  acute  lobes,  which  are  of  a  blue  color,  and  glabrous  inside,  but  densely 
tomentose  outside,  with  a  prominent  median  nerve;  stamens  on  short  filaments,  anthers  pale, 
short,  oblong,  not  attenuate,  broader  at  the  apex  than  at  the  base,  2.5  mm  Ion}!',  with  two 
ovoid  apical  pores;  ovary  villous,  style  long  protruding,  6  mm,  hairy;  berry  globose,  black 
covered  with  a  short  stellate  pubescence  when  young,  10  to  12  mm  in  dianieter  oa  pedicels 
of  6  mm;  the  peduncle  and  pedicels  woody  and  thick,  when  with  fruit. 

This  most  remarkable  species  was  discovered  by  the  writer  on  tlie  Island  of 
Oahii  in  the  lower  fore-sts  near  Waiaholp,  at  the  entrance  of  'WHiarni  Valley, 
on  January  22,  1909;  only  a  single  tree  was  seen,  for  which  an  old  native  gave 
the  name  as  Puanajmhonva.  He  remarked  that  he  knew  of  the  tree  when  he 
was  a  boy,  and  that  his  parents  nsed  the  fraits  for  medicinal  purposes. 

This  is  the  only  species  of  Hawaiian  Solanum  which  becomes  a  tree,  nil  the 
rest  of  them  being  shrubs.  It  is  remarkable  for  it?  Jarcre  entire  leaves,  but 
mainly  for  its  terminal  woody  corymbose  inflorescence  which  reaches  a  length 
over  15  cm ;  also  for  the  bright  blue  corolla,  and  long  filiform  style. 

It  is  named  in  honor  of  Ex-Governor  George  R.  Carter,  who  made  the  publica- 
tion of  this  Yohime  possible. 

Collected  at  AVaianu,  Oahn,  lowering  and  fruiting,  January  22,  l!)On.  {no. 
1191),  type  in  the  College  of  Hawaii  Herbarium. 

MYOPORACEAE. 

The  main  regions  of  the  distribution  of  this  family  are  situated  in  Australia 
and  in  the  neighboring  islands.  Only  a  few  out  of  the  102  species  are  found 
outside  of  Australia,  one  each  in  China  and  Japan,  one  in  Mauritius,  one  in 
South  and  West  Africa,  and  another  species  in  the  AVest  Tudies.  Here  in  the 
Hawaiian  Islands  we  have  also  only  one  species  represented.  The  family  con- 
sists only  of  4  genera,  nearly  all  Australian. 

MYOPORUM  llauks  ot  ?ol- 

Oalyx  fi-lohea,  uTH'liiin};ed  ;it  ni:itiirity  of  tlie  fruit.  Corolla  with  Nliort  tube  sul> 
campanulate,  or  with  longer  tube  and  funnel  shaped,  actinomorphous.  Stamens  4,  two 
large,  rarely  5.  Ovary  2  to  10  celled;  and  as  many  seeded.  Trees  or  shrubs  or  bushes 
with  erect  and  prostrate  stems.      Flowers  single  or  fasciculate  in   the  leaf-axils. 

The  genus  numbers  about  25  species,  which  are  divided  into  5  sections.  It  is 
distributed  over  Australia,  China,  Japan,  Mauritius  and  the  Hawaiian  Islands 
with  a  single  species  which  comes  under  section  II.     Polyeoelium. 

The  only  nsefnl  species  of  Myopomm  are  M.  p}atycarpum  R.  Br.,  the  sandni 
or  sugar  tree  or  dog  wood  of  tlic  Australians,  which  exudes  a  sort  of  manna,  and 
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also  a  resin  which  is  used  as  si^aliiij;:  wax.  and  the  Hawaiian  sjiecifs,  M.  saiidwi- 
cense  (DC.)  A.  Gray,  or  Naio  or  Bastard  Sandalwooil,  nsed  as  a  substitute  for 
the  trne  sandalwood  after  the  exhiHistion  of  the  latter. 

Myoporum  Sandwicense  (DC.)  A.  Gray. 

Xdio  or  Bastard  Sandalwood. 

(Plates  174,  175,  176.) 

MTTOPOSTJM    SANDWICENSIS    (DC.)    A.    Gray   iu   Proi^.   Am.    Acad.    VI.    (1S60)    53;— 

H.    Mann,    in    I'roc.    Am.    Acad.    VJI    (1807)     104;— Wawra    in    Flora    (1874);— 

Hljd.  Fl.  Haw.  Isl.  (1888)  339;— Del  Cast.  111.  Fi.  Ins.  Mar.    Pacif.  VII,  (1892) 

2:;S;  — V.  Wettstein  in  Engl,  et  Prantl   rflafam.  IV.  3.  1.   (1895)   360;— Heller  PI. 

Hiiw.  Isl.   (1897)   S92.— PolycwUum  sandwicense  A.  DC.  Proilr    XI    (1847)   70G.— 

Myopormn  tenulfoUum  Hool     et  An    m  Bot   Beefh    (1332)  93 

Lei   es  criwded  towards   tliL   ends  of  the   branches    altermte    elliitico  linceolite  or 

oblong  HnceoHte    ^erJ   acute    or  acuminate      Iiartaceous    or  fleshy  when  growing  at  the 

seashore  or  e^en  at  low  ele^ationB  (300  feet)  8  to  15  cm  long    1  to  5  cm  wide  on  [etiolea 

of  about  1   cm  or  less    ncite  at  both  ends    entire    or  serrate  in  the  specimens  from  Alt 

FfoalaJai    I^orth  Kona    Hanan    the  voung  leases  \erT  iiscous  in  nil  Bpetimeni    flowers 

Hi  clusters  of  5  to  8    white  or  deep  pink  colorel    on  ledicels  ot  8  mm    calM  1  to  3  mm 

larted  to  the  base  into  ovate  lanceolate  acute  lobes    corolla  campanulate  5  to  8  nun    deft 

to  the  middle  into  C  to  6  or  rarelv  7   obo\ite  lobes     stamens  as  manv  as  lobes    shorter 

than  the  latter   all  alike   oi  two  little  exieelmg  the  others    stvle  short   flattened   imiirted 

near  the   ipex     stigma  truncxte       Drupe    Irj    or   somewhat  fleshy   and   white   globose   or 

o^ate   ibout  2  mm  m  diameter   crowned  bi  the  st^le   ribbed  wlen  i\r^     emlrvo  c\lindn  al 

cot\lelons  as  long  as  the  radnle 

On  the  Island  of  Molokai  is  a  \ei^  naiiow  leaded  form  with  linear  lanceolate 
^ei^  aeumimte  leaves  whieh  are  \iseous  and  with  small  pmli  ilowers  It 
glows  on  all  the  islands  of  the  gioup  from  high  elevations  down  to  near  or  at 
the  sei  shore  where  it  foims  silobose  tussocks  with  salt\  llesli>  lea\es 

The  AfliO  or  Bastaid  Sandalwood  is  a  verj  handsome  tree  which  reaches  a 
considerable  size.  Its  thick  bark  is  of  a  dark  gray  color  and  deeply  irregularly 
corrugated.  It  inhabits  all  the  islands  of  the  group  and  according  to  Hille- 
brand  is  supposed  to  reach  its  best  development  on  the  high  mountains  of  Ha- 
waii, Mauna  Kea  and  Manna  Loa,  up  to  10,000  feet  elevation,  which,  however, 
is  not  the  ease.  Next  to  Ohia  and  Koa,  it  is  one  of  onr  most  common  forest 
trees,  growing  at  all  elevations  from  sea  level,  where  it  is  a  small  shrub  2  feet 
high,  up  to  10,000  feet.  On  the  Island  of  Maui,  in  the  dry  forest  hack  of  Ma- 
kawao  (elevation  2500  feet),  as  well  as  at  Auahi,  southern  slopes  of  Ilaleakala, 
it  attains  its  greatest  height  and  diameter  of  trunk;  trees  of  50  to  60  feet  with 
trunks  of  more  than  3  feet  in  diameter  are  not  imcommon.  It  prefers  the  lee- 
ward sides  of  the  islands,  especially  the  aa  lava  fields,  regions  with  very  little 
rainfall,  as  well  as  the  high  mountains  of  Mauna  Kea,  Mauna  Loa,  Ilualalai  and 
Haleakala,  where  it  forms  the  upper  forest  zone  together  with  the  Mamani  (So- 
phora  clirysopliylla),  Raillardia,  Coprosma,  and  Styphelia,  reachintr  a  height  of 
about  20  feet,  and  withstanding  heavy  frosts.  At  the  lower  levels  it  i»  associ- 
ated with  the  Uana,  Hnlei,  AalU,  Kaiiila,  Uhiulii,  etc.  Ilillebrand  in  his  flora 
says  that  it  is  wanting  on  Molokai.  The  writer,  however,  found  it  very  abundant 
above  Kaunakakai,  on  the  open  dry  ridg;es  at  Mapulou,  where  it  grew  together 
with  Koam  and  Alaa.     The  trt^c  is  glabrous  throughout,  ha.s  from  narrow  lance- 
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olate  to  obovate  pointed  glossy  leaves  which  are  crowded  at  the  ends  of  the 
branches.  The  flowers,  which  are  of  a  white  or  pink  color,  are  borne  all  along 
the  slender  branches  and  are  quite  fragrant. 

The  dark  yellowish  green  wood  becomes  very  fragrant  on  drying  and  re- 
sembles the  odor  of  true  Sandalwood.  After  the  supply  of  the  latter  became 
exhausted  in  the  islands,  it  was  shipped  to  China  as  a  substitute.  The  Naio  is 
peculiar  to  this  archipelago,  though  undoubtedly  it  must  have  originated  either 
from  Australia  or  New  Zealand,  the  home  of  most  of  the  Myoporums. 

Dead  trees  or  old  trunks  are  called  Aah-a  by  the  natives, 

RUBIACEAE. 

The  family  Eubiaeeae  with  its  4500  or  'more  species  and  about  350  genera  is 
a  decidedly  tropical  one.  The  distribution  of  its  species  over  Africa,  Asia  and 
j\meriea  is  rather  even.  Polynesia  possesses  also  a  large  number  of  species.  In 
the  Hawaiian  Islands  this  family  is  represented  by  13  genera  of  which  4, 
(Straussia,  Bobea,  Gouldia  and  Kadua)  are  endemic.  Eight  of  the  13  genera 
have  arborescent  species  while  the  remaining  5  have  shrubby  or  also  herbaceous 
species  only,  and  are  therefore  here  omitted.  A  large  contingent  of  the  Hawaiian 
Flora  is  made  up  of  this  family  which  is  the  largest  next  to  (Lobelioideae) 
Carapannlaeeae  and  Rutaceae.  The  family  is  easily  distinguished  by  its  op- 
posite leaves  and  interpetiolar  stipules. 

KEY  TO  THE  GENCRA. 

Ovules  many  in  each  cell. 

Ovary  2-  rarely  3-4  celletl. 

Fruit  a  bluish-black,  inJcliIsi'Qiit  fleshy  berry Gouldia 

Ovary  I-eelled. 

Fruit  larger  globose  or  pyrifomi,  sutculfiit  or  dry,  vrowiiert  witli  tlie  calycine 

limb Gardenia 

Ovules  one  in  eaeli  cell. 

I'lowers  lierm aphrodite  or  polyganioiis. 
Ovary  2  to  10-celled. 

Flowers  greenish,  the  corolla-lobes  imbricate  in  the  bml Bobea 

Ovary  2 -celled. 

Piowers  white  fragrant,  the  corolla  lobes  vah-ntc Plectronla 

Flowers  white  small,  rotate Straussia 

Flowers  larger,  white  funnel-shaped,  drupe  crowncl  by  the  Ions  I'^ilyeine 

limb Psycliotria 

Ovary  4-celled. 

Flowers     in     globose     heads;    drupes     united     into     a     flcNliy     eompoimcl 

fruit ■     Morinda 

Flowers  dioecious,  stigma  bifid  to  the  base,  anthers  4  to  1 1 Coprosraa. 

GOULDIA   Gray. 

Calyx  short,  ciip-sha]ied,  4-tootheil.  Corolla  paher-shaped,  coriaceous,  with  4  tliifl;, 
fleshy  lobes  and  jjlabrovis  throat.  Stamens  4.  inserted  in  the  till  e  or  tliroat.  Ovary 
2-celled;  style  with  2  filiform  briinehes.  Fruit  a  berry  with  2  lirupaceoiis  divisions,  bisiil- 
cate.— Shrubs  or  small  trees  with  coriaceous  leaven  in.d  short  int.er|ietiolnr,  caducous 
stipules. 
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Rubincuae. 

Thi;  gciiiis  Uouklia  ia  strictly  Hawaiian,  and  eooyists  of  a  goodly  number  of 
ill-defiiied  species,  most  of  which  are  shrubs,  ouly  very  few  becoming  trees.  As 
lliey  are  at  present  in  a  mixiip,  and  difficult  to  determine  without  type  material, 
it  is  thought  wise  to  mention  only  these  few. 

KEY  TO  THE  SPEC'Il^S. 

Panicles  axillary  ami  short,  leaves  pubescent  uiulcrncatli G-.  axillaris 

I'anicles  teniiiiml,  large,  loose Cr,  elongata 

Gouldia  axillaris    W'awra, 
Ma, 10  no. 
(Plate  177,) 

GOULDIA  AXILLAEIS  W       t\  in  Flora  (!'«i4)   39"  —HI  1    ]  1    II  11     (!■''>•<)   1       — 

i  el       ist    ill     1-1     li       Mar    Pacif    VI    <18W)   ISt—Qr    saadwlcensis  \ar    hirtella 
(.n\   Irjc     \m     U    l\     (1360)   310    m  part 

Branches  ^ngulac  solid  denaelv  an  I  ei  enlv  toliose  tlirouglioiit  coarsely  i  iibea  ent 
leaves  on  letiolea  of  4  to  1-  mm,  elliptical  obo\  nte  oblong  or  lanceolate  5  to  1  )  cm  long 
1.5  to  5  cm  wide  more  or  less  ■niiininate  contnetel  or  rouiilcl  at  the  base,  bliiiih  j,reen 
when  fresh  meiubnaeous  to  chartaeeoii'<  with  not  \eiy  distinct  ner\ ea  coarseh  but 
sparingly  pubes  ent  underneath  stipules  (i  mm  panicles  numerous  pibeaeent  short  2  5 
to  G  cm  long  in  the  axils  of  inoitl^  older  leuea  or  on  the  naked  branLlits  with  slender 
peduncles  of  i  to  12  mm  the  lowest  bract'*  6  to  12  mm  or  foluceoiis  corolla  iubLiulous 
small  antiiers  subexserted  berr^  jale  blue  or  bl  kI.1  1  u  t  4  i  m  i  meter  aecla  31) 
to  22  on  each  placenta 

This  speces  is  a  small  tite  about  20  tn  2j  tut  Iiuli  n  d  i'.  \ti\  \  iuili!''  It 
occurs  practically  on  all  the  islands  til  the  group  in  tha  ram  or  middle  forest 
zone  at  an  elevation  of  about  3000  feet.  Specimens  from  Sonth  Kotia,  in  the 
forests  back  of  the  lava  fields  of  Kapua,  Hawaii,  have  exceedingly  large  fruits, 
and  larger  panicles  all  along  the  branches,  as  well  as  terminal;  collected  fruit- 
ing February,  1912,  (no.  10030).  Othpr  numbers  in  the  Herbarium  of  the 
College  of  Hawaii  are  3706  from  Ilualalai,  Hawaii;  7010  from  Maunahiii,  Moln- 
kai ;  85.35  from  ]\lt.  Tlaleakala,  Jlfuii. 

Gouldia  elongata  1  Idler. 
Alan  01,0. 

GOULDIA  ELONGATA  Heller  in  Minnes.  Rot.  Stud.  I'.nll.  IX.  (IM'T)  fi!)7.— G,  teriuiiialis 
iil.d.  PI.  Haw.  lal.  (1S8.S)  1G9  in  part. 
Branches  subherbaeeous  near  the  ends,  drooping,  slender,  four-angled,  glabrous 
througliout;  or  the  young  leaves  finely  pnberuloua  underneath;  bark  gray,  smooth;  leaves 
elliptieal-lanceolato,  slightly  more  contracted  at  the  apex  tiian  at  the  base;  5  to  7.!i  cm 
long,  3  em  or  more  wide,  entire,  midrib  prominent,  impressed  above,  on  short  petioles  about 
2  cin;  panicles  terminal  or  occasionally  axillary,  pyramidal,  very  largo  and  loose;  pedic/^ls 
slender;  berries  small,  2  mm  in  diameter,  bluish. 

This  Manono  is  usually  a  shrub,  but  it  was  also  observed  as  a  tree  in  the  for- 
ests of  Kahohiamano,  Kauai.  Plants  occur  on  ;\Iaiii  (no.  8531)  which  would  be 
referable  to  this  species,  but  diifer  to  some  extent,  as  in  the  contracted  panicle, 
which  comes  elosor  to  G.  sanibiicina.  The  latter  is  also  a  small  tree  described 
by  Heller,  It  occurs  in  the  fcm'sts  of  Kaholiiamano,  Kauai.  The  leaves  of  this* 
latter  specie's  are  very  wide  and  thick  coriaceous. 
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GARDENIA  ElHs. 

Calyx  usually  tubular  and  truncate,  toothed  or  lobed,  persistent.  Corolla  salver- 
shaped,  campanulate,  or  funnel-shaped  with  cylindrical  tube;  lobes  occasionally  more  than 
5.  Stamens  5  to  11,  inserted  in  the  throat,  enclosed  or  shortly  protruding.  Ovary  1-celled, 
with  2-several  parietal  placentas;  style  often  with  clavate  stigma  protruding.  Fruit  coriaee- 
OQs  or  succulent,  often  irregularly  opening,  smooth  or  ribbed,  globose  or  pyriform. — Shrubs 
or  trees  with  ehartaeeous  or  coriaceous  leaves,  and  interpetioiar,  often  connate  and  sheath- 
ing stipules.      Flowers  occasionally  very  large,  terminal  or  axillary,  white,  yellow  or  purple. 

The  gemis  consists  of  about  70  species  which  are  distributed  over  tropical 
Africa,  Asia  and  Australia.  About  10  species  have  been  described  from  the 
Pacific  isles,  two  of  which  are  peculiar  to  Hawaii,  while  the  remaining  ones 
occur  in  Tahiti  (1),  Fiji  (6)  and  in  Samoa  (1). 

KEY  TO  THE  SPECIES. 

Branches  not  glutinous,  fruit  globose r G.  Brigharai 

Branches  glutinous,  fruit  quadrangular,   jiyriform G.   Remyi 

Gardenia    Brighami    Mann. 

Xau: 

GARDENIA  BEIGHAMI  Mann  in  Proe.  Am.  Acad.  VTT.   (1867)   171;— Hbd.  PJ.  Haw.  Isi. 

(1S88)   171;— Del  Cast.  HI.  Fl.  Ins.  Mar.  Pac.  VI.  (1890)   101;— BriKhain  Ka  Itaua 

Kapa  in  Mem.  B.  P.  B.  Mus.  III.  (1811)  146. 

Eranihes   lidiotomous    denselj   foliose    ocirceiy  glutinoui  at  the  end'?    lea\ea  on  abort 

[etioles  of  i  mm    o^ate    shoitlj    auinunate    chartaeeous    with   prom  ueut  straight  nerves 

bhining    iboie     papillose    and    juberulous   when   loung     stiiule"    tr  angular   or   truniate 

flowers  single    terminal    subsessile    calyx  tube  shortly   produced  abo\e  the  o\'irA     10  mm 

long    4  lobed    anthers  tdbsessile   linear   their  apices  essirted    style  as  long  as  tlie  tube 

(14  to  ]'<  mm)    the  two  cla\ate  branche«!  nearly  half  its  length    fruit  glolose    with  4  fa  nt 

lines   about  2  >  en    in  diameter   coriaceous    indehiscent   tipped  with  the  contracted  limb  o£ 

the  calyx    1  cellel    with  4  (or  3  or  5)  larietal  ilaLentas  jrojecting  about  4  mm  from  the 

pergameneous   en  locari      seeds   manv  in   a   \elluwiih   julj     honzontTl     flattened     obtusely 

Sormoresn^lel 

The  Aaii  is  a  small  tree  reaching  a  lici^bt  of  15  to  18  feet  or  is  even  smiller 
when  it  IS  a  shrub  It  his  a  trunk  fe  to  8  iiichis  in  diametei  and  is  vested  ni  a 
smooth  ot  slightH  rou^'hened  bark  The  flowers  are  of  i  beiutifal  white  and 
\erj  fragiant  and  would  bt  worth\  of  cultivation  on  that  account  During  the 
month  of  March  the  trees  are  usually  loaded  with  the  globose  fruits,  which  turn 
black  when  mature.  Hillebrand  remarks  that  the  fruits  do  not  open  on  the 
tree,  though  the  writer  saw  them  split  into  several  divisioiLs  on  most  of  the 
trees  on  Molokai. 

The  A'au  is  peculiar  to  the  very  dry  disti'iirfs  on  tlu"  leeward  sides  of  the 
islands,  and  is  especially  common  on  Molokai,  where  it  forms  the  remnants  of 
the  dry  forest  on  the  slopes  of  Manna  Loa  which  forms  the  west  end  of  that 
Island.  The  trees  on  Molokai  are  taller  than  on  the  otber  islands.  ■  It  associates 
W'ith  the  Kcalii,  Clirysophyllnm.  polyiiesiciim,  Kokia  drij»arioides,  Ueynoldsia 
sandwiccnsis,  Xylosma  Hillehrandii,  NototricJiiitin  saiidiricciiac,  etc.  On  Lanai 
it  is  also  very  common  in  the  Valleys  of  Mahaiia  and  Ksiihob'na,  sis  well  as  on 
the  slopes  of  the  Kaa  desert,  where  it  can  be  found  with  sfunc  of  the  above 
mentioned  trees  and  iilso  with  Hohca  mndwkensix,  Xi)llii>ccslrinii  sp.,  Os'na)ifhus 
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KiibJaeeae. 
sandwicensis,  various  Sideros^-lons  and  others.  On  Hawaii  th«  writer  found  a 
small  tree  on  tlie  lava  fields  of  Puuwaawaa,  elevation  2000  feet,  North  Kona, 
while  on  Oahu  it  is  recorded  from  Nunanu  and  the  dry  forehills  of  Makaleha. 
The  wood  of  the  Nan  is  W'hitish  yellow.  The  yellow  pidp  of  the  fruit  w.is  em- 
ployed in  dyeing  lapa,  or  kapa,  yellow. 

Gardenia   Remyi   ilanii. 
Xaiiu  or  Nail. 
[Plate  178.) 

GABDENIA  REMYI  Mann  in  Proc.  Am.  Acad.  VII.  (IStiT)  171;^IIbd.  Fl  Haw.  lal. 
(Ja88)  172;— Del  Cast.  Hi.  Fl.  Ins.  Mar.  Pac.  VI.  <1890)  191;— Brlgliaiu  Kh  Hana 
Kapa  Mem.  B.  P.  B.  Mug.  III.  (1911)  146,  fig.  88. 

Leaves  obovate  oblong,  10  to  £2.5  em  long,  5  to  10  era  wide  on  petioles  of  4  to  8  mm, 
shortly  aeurainate,  contracted  at  tlie  base,  chartaceoua,  papillose  underneatli,  prominently 
nervetl;  stipules  truncate  and  sheathing,  flowers  terminal,  single,  sessile;  ealyx-tuhe  angu- 
lar, 18  mm  long  with  4  to  5  lobes  which  are  falcrfonu,  and  dilated  toward  the  obtuse 
apex,  net-veined,  spreading  with  the  plane  vertical  about  3  to  5  cm  long,  equalling  or  ex- 
ceeding the  corolla;  corolla  white,  the  tube  2.i5  em,  the  7  to  S  ob ovate-oblong  aubeieet 
lobes  about  20  mra  long,  narrowed  at  the  base  and  separated  by  broad  sinuses;  anthers 
enclosed;  fruit  4  to  5-angled,  pyriform,  3.5  to  5  cm,  the  permanent  calyx-iobes  surrounding 
a  disc  6  to  8  ram  in  diameter. 

-  The  Nanu  or  Naw,  unlilie  the  afore  described,  is  a  tall  tree  reachinfr  a  height 
of  20  to  40  feet  with  a  rather  larye  broad  crown.  The  branches  are  more  or 
less  horizontal  in  large  trees;  the  trunk  is  short.  The  leaves  which  are  larger 
than  in  the  foregoing  species  are  li^ht  green  and  covered  as  with  a  layer  of 
varnish  due  to  a  glutinous  substance  which  exudes  from  the  young  shoots.  The 
large  sweet-scented  flowers  are  terminal  and  single  and  have  no  flower  stalk. 
The  fruit,  which  is  quadrau^ilar,  is  crowned  by  four  wings,  which  are  the  per- 
sistent lobes  of  the  calyx,  a  characteristic  which  is  absent  in  the  other  Hawaiian 
Nau. 

The  Nanu  or  Nan  may  be  found  on  the  slopes  of  Tantalus  and  especially  in 
Palolo  Yalley  on  Oahu,  where  it  is  a  smaller  tree,  while  on  Molokai  back  of 
Kaluaha  large  trees  can  be  found  in  company  with  Acacia  Koa  (Koa),  Bobea 
elatior,  Straussia  Kaduaim.  etc.  It  grows  on  the  leeward  sides  of  some  of  the 
islands  and  also  in  the  rain  forests  on  the  windward  sides,  as  for  example  on 
Blaui,  where  it  is  scattered  between  tlie  valleys  of  Waikamoi  and  llonomanu 
on  the  northern  slope  of  Ilaleakala,  where  the  rainfall  is  exceedingly  large,  as 
well  as  on  Kauai  in  the  forests  of  Ilanalei.  Like  the  former  it  is  endemic  to  the 
Hawaiian  Islands;  both  species  were  discovered  by  Horace  Mann  and  also  de- 
scribed by  him  in  his  "Enumeration  of  Hawaiian  Plants";  the  former  he  named 
in  honor  of  his  eompiinion.  Prof.  AVm.  T.  Brigham,  the  latter  for  the  French 
Botanist  Jules  Rem  .v. 

The  glutinous  leaf  buds  were  used  by  tlie  natives  as  a  cement,  and  the  yellow 
fruit-pulp  for  dyeing  purposes. 

435 


,y  Google 


,  Google 


PLECTRONIA   Linn. 

Calyx  short,  eup-shaped,  triinpate  or  4  to  5  tootheil  Tube  of  forolH  short  oi  pio 
longed,  eoroUa  funnel  shaped  or  campanula te,  with  obtuse  or  acute  lobes  '■tamens  4  to  5 
inserted  near  the  throat.  Ovary  2-eelled;  style  with  thickened  obtuse  capitate  stigma 
Drupe  3-seeded,  one  cell  often  abortive. — Shrubs  or  trees  oeeaaionallj  cJiiiibers  armed 
or  unarmed,  with  eoriateous  leaves  and  interpetiolar  stip  lies  Piowers  snnll  in  fascicles 
or  corymbose  cymes. 

A  genus  of  more  than  80  species  distrilnited  over  the  warmer  or  hottest  regions 
of  the  old  world,  with  the  exception  of  Europe.  In  the  Hawaiian  Iskntls  we 
have  only  one  species,  the  Walalice  or  Alahce.  distrilnited  however  over  the 
South  Pacific  Islands. 

Plectronia   odorata    (Forst.)    F.   v.    M. 

Walahee  or  Alaliee. 

(Plate  178.) 

PLECTEONIA  ODORATA  Porst.  P.  v.  Muell 9  Hbil.  Fl.  Haw.  Isl. 

(1888)  175;— Del  Cast.  III.  Fl.  Ins.  Mar.  I'ao.  VT.  (ISHO)  194;— K.  Mchum.  in 
Engl,  et  Prantl  Pflzfam.  IV.  4.  (1891)  92;— Heller  PI.  Haw.  Tsl.  (1.S97)  902,- 
Coffea  odoiata  Forst.  Prodr.  (1786)  no.  94.— Ixora  odorata  Sprengl.  Svst.  vog. 
I,  (1825)  409.— Canthium  luddum  H.  et  A.  Bot.  Beech.  (1832)  G5;— Mann  Proc. 
Am.  Aead.  VII.  (1807)  169;— Wawra  in  Flora  (1874)  298.— Myonlma  umbellatiuu 
Hook  et  Am  Bot  Beech  (1S32)  86— Pavetta  dubia  Eiidl  Fl  Suda  (1836}  176. 
I  le—C  nthumod      turn  Fl   \  t    (1166)  13 

L  Hit      1  U     g  m       t 
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I     g        Ij         m       d     t  t  11     0  1 

th      t  tl      I  tt  t   1      tjl     1  ttl     1 

th     2  th    k  1  b  d     t      d    1       b        1 
mgtg          d  hd8  10,]ldSd  d" 

The  Walahee  or  Alahce  is  a  shrub  or  small  tree  reaching  a  maximum  height  of 
20  feet.  It  has  a  round  crown,  bright  green,  very  glossy  leaves ;  the  white  frag- 
rant flowers  add  to  the  beauty  of  the  little  tree  during  the  siimmer  months. 

It  inhabits  the  dry  regions  of  the  low  land  or  lower  forest  Koiie  up  to  2000 
feet,  and  is  rather  a  common  tree  on  all  the  islands.  On  the  west  end  of  Molo- 
kai,  Walahee  trees  form  the  sole  arborescent  growth  in  the  little  gulches  (see 
plate  178). 

The  wood  of  the  Alahec  is  very  handsome,  exceedingly  hard,  and  durable.  It 
was  used  by  the  natives  for  their  implements  with  which  they  tilled  the  soil. 
The  leaves  were  used  in  coloring  articles  black. 

BOBEA  Gaud. 

FlowerR  polygamous-dioecious.  Calys  eiip-sliaper],  truncate,  4-toothed  or  4-lol'efi. 
Corolla  salver -shaped,  lobes  imbricate  in  tbe  bud.  Stamens  inserted  in  the  tliroat,  their 
apices  protruding.  Ovary  2  to  11-celled;  style  in  the  male  floweiB  with  2-,  in  the  female 
flowers  with  3  to  11  filiform  branches.  Drupe  globose,  somewhat  dry  or  fleshy,  furrowed 
when  dry,  with  2  to  11  osseous,  iiniseriate  pyrenae.  Seeds  straiitht. — Trees  with  sub- 
coriaceous  to  chartaceoiis,  pale  green  leaves,  aud  interjietiolar  easily  caducous  stipules. 
Flowers  usually  3,  or  single,  in  axillary  symes. 
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Eubiaceae. 

The  geuns  JJobeji,  named  by  Gaiidiehaud  in  honor  of  M.  IJobe-Morean,  a 
physician  and  pharmacist  in  the  French  Marine,  consists  of  4  or  perhaps  5 
species,  which  are  all  peculiar  to  the  Hawaiian  Islands.  They  fomi  two  irroups, 
one  composed  of  Boiea  elatior  and  B.  Man7iii  which  are  perhaps  a  sinjile  species, 
and  B.  thnoniokles,  B.  sandwkcnsis  and  B.  Roolferi,  only  diffierinfj  from  each 
other  miiinly  in  the  nnmber  of  pyrenae, 

KEY  TO   THE  SPECIES. 

Limb  of  calyx  cup-shaped,  truncate,  drupe  with  2  to  11  pyrenae. 

Leaves  glabrous;  pe<lu[n;le  ereet B.  elatior 

Leaves  hairy  underneath,  peduncle  drooping B.  Mannii 

Limb  of  calyx  cup-shaped,  4  toothed B.  timonoidee 

Limb  of  calyx  broadly  4  lobed. 

Flowers  in  cymes;  drupe  with  2  pyrenae B.  sandwicensis 

Flowers  single;  drupes  with  4  to  0  pyrenae B.  Hookeri 

Bobea  elatior   Gaud. 

AJialea. 

(Plate  180.) 

BOBEA  ELATIOR  Gaud.  Bot.  Voy,  Uranie  (1826-30)  473.  pi.  B3;— A.  Grav  J'roe.  Am. 
AmU.  IV.  (1860)  36;— Mann  Proc.  Am.  Acad.  Vil.  (1867)  170;— Hbd.  Pi.  Haw. 
isl.  (1888)  173;— K.  Schum.  in  Engl,  et  PrantI  IV.  4.  (18<H)  96;— Del  Cast.  III. 
Fl.  Ins.  M:ar.  Pa^,  VI.  (1890)  192;- Heller  in  Minnes.  Bot.  Stud  Bull.  IX.  (18il7) 
893.— Bumeya  Gaudichaudil  Cham,  et  Schleuht.  in  Linn,  IV.  (1829)  ISO.— Timonilia 
Gaudicaaudii  DC.  Prodr.  IV.  (1830)  461;— Endl.  Fl.  Suds.  (1836)  176,  no.  12S8. 

Leaves  pale,  obovate  oblong,  5  to  10  cm  long,  2.5  to  5  cm  wide,  on  petioles  of  6  to  24 
mm,  acuminate,  chartaceons,  glabrous;  stipules  oblong-lanceolate,  8  to  12  mm,  rather  eon- 
volute  in  the  bud;  flowers  3  (accord.  Hillbd.  3  to  7)  in  a  cyme,  with  a  common  peduncle 
of  5  to  7.5  cm,  the  middle  flower  sessile,  the  lateral  ones  on  pedicels  of  12  to  18  mm? 
bracts  and  bractleta  cup-shaped,  low;  calyx  4  to  5  cm,  the  eui'-shajied  truncate  limb  as 
long  as  the  adnate  portion;  coroUa  greenish,  glabrous,  the  lobes  in  tlio  bud  ailliy  near  the 
apex,  the  tube  4  to  S  mm,  plicate  at  the  throat,  the  obovate  or  rounded  lobes  3  to  5  mm; 
anthers  sessile  at  the  middle  of  the  tube;' style  3  to  II  cleft;  drupe  rather  fleshy,  purplish 
ovoid  6  to  10  mm  in  diameter,  or  spheroidal  crowned  by  the  calycine  limb  which  sur- 
rounds a  glabrous  disk  of  2  mm  in  diam.;  pyrenae  3  to  11,  thick  walled,  complanate. 

This  Ahakca  is  a  tree  30  feet  or  so  tall  with  often  a  lar^e  trnnk  of  V/2  feet 
in  diameter.  It  occurs  in  the  rain  forests  of  the  lalands  of  Oahn,  Kauai,  and 
Hawaii,  and  can  be  recognized  by  its  ratlier  pale  green  foliajre,  which  is  often 
reddish-veined. 

It  is  not  uncommon  back  of  Honolulu  in  the  Valleys  of  Pauoa  and  Falolo  as 
well  as  in  the  whole  Koolau  range.  The  biggest  trees  were  observed  in  the 
mountains  of  Punalnu  on  the  windward  side  of  Oahn.  The  wood  of  the 
Aliakea  is  yellow  and  was  employed  by  the  natives  for  poi  boards  and  the  top- 
rims  of  outrigger  canoes,  which  in  modern  ones  are  painted  yellow,  to  ta.ke  the 
place  of  the  .vellovv  Aliakea  wood. 

Few  are  the  natives  now-a-days  who  are  familiar  with  the  Aliakeas  of  the 
Hawaiian  forests. 

At  a  lower  elevation,  about  1000  feet,  there  occurs  an  apparent  variety  of  the 
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true  B.  elalwr,  with  amailer  leaves,  and  fruKs  with  only  two  pyreiiae.  The 
whole  aspect  of  the  ti'*;c  is  different  from  tlie  true  U.  elatior  (jecun-iug  1000  feet 
higher. 

Ilillebrand  emtmerates  a  variety  ^.  hrcvipes,  and  pives  the  length  of  the 
pedimeles  at  3  lines  or  6  mm;  in  a  foot  note,  however,  he  states:  "the  single 
flowers  are  on  a  peduncle  of  12  to  20  lines  or  24  to  40  mm. 

On  the  Island  of  Molokai  in  various  districts,  as  in  AVailau  Valley,  Jlapnleho, 
and  Kaliiaha  occurs  a  species  of  Bobea  which  at  first  glance  would  appear  to  be 
B.  elatior.  However,  the  flowers  are  single  and  usually  with  11  pyrenae.  The 
tree  is  entirely  glabrous  in  all  parts.  It  may  be  Gray's  B.  brevipes,  bnt  liis 
description;  "peduncuUs  brevihus  uiiiflorisf"  would  speak  against  it,  and  there- 
fore the  writer  would  suggest  the  name:  Bobm  elaiior  Gand.  var.  MolokaicTisis 
Eock  var.  nov.  The  type  is  7028  in  the  Colles«e  of  Hawaii  Herbarium.  Col- 
lected flowering  and  fruiting  Wailan  Valley,  aiolokai,  April,  1!)10.  It  is  a  small 
tree  about  20  to  25  feet  in  height  with  a  slender  straight  tnink. 

On  the  Island  of  Kauai  the  writer  observed  several  trees  of  Bobea,  one  oc- 
curring in  the  mountains  of  Halemanu  in  the  dense  forest,  a  rather  large  tree 
with  a  broad  round  crown.  It  is  known  to  the  natives  as  Akupa.  Its  leaves 
are  ovate,  bluntly  acute,  or  obtuse  or  rounded  at  both  ends  and  are  on  petioles 
of  4  mm,  or  even  subsessile,  the  branchleta,  petioles  and  leaves  are  hirtulose  with 
whitish  hair.  As  the  tree  was  neither  in  flower  nor  in  fruit  ifa  diagnosis  is  un- 
certain ;  it  will  probably  prove  to  be  a  new  species  nf  Bobea  when  complete  ma- 
terial is  at  hand. 

On  the  lower  mountain  slopes  back  of  Makaweli,  Kauai,  occur  a  few  small 
trees  which  may  be  referred  to  Hillebrand's  Bobea  Mannii,  though  (dl  ]ieduTicles, 
which  are  rather  short,  drooping  and  hirsute,  are  single  floweretl  and  would 
therefore  come  under  Gray's  B.  brevipes.  There  is  however  some  doubt  in  the 
writer's  mind  in  regard  to  the  specific  value  of  Bobea  Mannii  which,  with  the 
exception  of  the  three  flowered  inflorescence,  agrees  well  with  Gray's  B.  brevipes. 
Until  the  type  material  can  be  examined,  these  questions  cannot  be  definitely 
settled. 

Bobea   Hookeri   Hlid. 

Ahakea. 
(Plates  181,  182,  183.) 

BOBEA  HOOK£BI  Hbd.  Flora  Haw.  Isl.  (1888)  IT^i;— K,  Schiim  in  Y^\g\  a  Prtntl 
I'fizfam.  IV.  4.  <1891)  9^.— RbyUdotus  sandwicensls  HooK  f  1  on  IK  t  (IS  ) 
tab.  1071;— Del  Cast.  IH.  FI.-Iqs.  Mar.  Pac.  VT.  (1890)  193 

Branches  anil  branchlets  terete,  the  latter  nodose,  stipules  t  iingilar  fuler  lous  4 
mm;  leiies  o\  ite  slightly  and  irregularly  erenulate,  or  with  a  transpaient  wa  y  arg  n 
acuminate  6  to  "t  cm  long,  3  to  ^  cm  wide,  chartacous,  with  j  ell  d  ve  ns  lirl  green 
above,  lightnr  nnilernoath.  with  reddish  midrib  and  petioles,  the  latter  6  to  12  mn  pnbes 
Pent  as  ars  the  voung  leaves;  flowers  single,  usually  axillary  or  n  the  ax  Is  of  fallen 
ieave-i  on  pedundes  of  1  mm  to  2.3  cm  and  even  sliglitly  lon^fer  pnlvx  t  he  1  u  n  f  bes 
cent   with  4  n  im  nerved  ovatc-obloni;  lohes  of  4  to  H  mm,  rptieiiHtel  ne  1      n  oil     tie 


,  Google 


■ 

n^^ 

^ 

1 

1 

k     ■ 

r  ■ . 

,  Google 


Rubiaeeae. 

cyiiodrii'al,  silky  |nibes<'eiit,  r,  mm,  the  lobes  one-thinl  as  long,  ivith  a  pati'li  of  yellowisli 
hair  underneath  each  lobo;  Hiitliers  linear,  slightly  exserted,  sessile;  style  lienseiy  toiiieiitose, 
protruding,  divided  into  4  to  0  filiform  stiginatie  brancliee,  which  are  erect  and  not  spread- 
ing; fruits  globose,  8  to  12  niiii,  purplish,  with  a  gray  pubeseence,  pyrenae  4  to  G,  crowned 
by  the  ealyx  lobea. 

This  species  differs  very  little  from  Bobea  sandiciceusis  Ilbd.  Its  outward  ap- 
pearance, color  of  leaves,  and  branching  habit,  are  exactly  the  same  in  both  species. 
When  neither  in  flower  npr  fruit  it  would  be  absolutely  impossible  to  separate 
the  two  species.  The  only  difference  is  that  in  the  species  in  iiuestion  the 
flowers  are  single  and  the  fruits  have  from  4  to  6  pyreuae,  while  in  Bobea 
sandwicensis  the  inflorescence  is  cymose  but  usually  of  only  3  fiowers,  and  with 
fruits  of  2  pyrenae;  otherwise  the  trees  could  not  be  distinguished. 

Bvbea  Hookeri  Ilbd.  was  collected  by  the  writer  on  Slolokai  in  the  oiieii  drj' 
gulches  below  Mr.  G.  P.  Cooke's  residence,  Kauluwai,  at  an  elevation  of  2000 
feet,  only  a  single  tree  was  observed,  (no.  6177  flowering  and  fruiting  Jlareh  26, 
1910).  It  also  grows  on  the  lava  fields  of  Anahi,  district  of  Kahikinni,  southern 
slopes  of  Mt.  Ilaleakala,  Itaui ;  there  the  writer  met  with  a  single  tree  witli  a 
large  trunk  vested  in  a  gray  large-scaly  bark,  (see  plates  182  and  183) ;  it  had 
three  main  trunks  each  of  a  foot  or  more  in  diameter.  It  is  associated  with 
Aledryon  marrococcits,  Tetraplasandra  mciaiidra  var.,  Pittospontm,  Dracaena 
aurea,  and  others.  It  is  one  of  the  rarest  trees  in  the  territory.  Ilillebrand 
records  it  from  Oahu,  from  the  valleys  of  Wailupe  and  iMakaleha,  but  it  was 
never  met  with  l>y  the  writer  on  0;ihu, 

Bobea  sandwicensis  Ilbd. 
Alial-ea. 

BOBEA  SANDWICENSIS  Ilbd.  I'l.  iUiw.  J^l.  (1S.S8)  174;— Dpi  C^st.  111.  Fl.  Ins.  Mai-.  I'ao. 
Vr.    (1890)   ]93.-Choiiiiella  ?  sandwicensis  Gray  in  Proc.   Am.   Aead.  IV.   (IHfiO) 
38.— Guettardella  sandwicensis  H.  Mann  I'roc.  Am.  Acad.  VIL.  (1807)  17il. 
BrancLlets  pubescent,  leaves  as  in  ISiihru  Uotil'iri  but  pubescent  underneath  and  puberu- 
lous  above;  inflorescence  cymose,  3  flowered  in  the  writer's  material,  3  to  7  flowered  accord- 
ing  to   Hillebrand,   peduncle   tomentose   about   1(1   mm,   the   latoral   flowers   sessile,   calyx 
and  corolla  silky  tomentose,  yellowish-green;  bracteoles  1  mm;  calyx  as  in  liiitHd  llimlnri, 
the   lobes   larger;   tube   of   corolla   cylindrical,   S   ram,   anthers   exsertcd,   style   in    all    the 
writer's  specimens  only  1..')  mm  long  and  slightly  bifid,  exserted  or  quite  short  according 
to  Hillebrand;  drupe  globose  5  mm  in  diameter,  blacTiish,  with  a  gray  pubescence,  witli  two 
bony  pyrenae. 

The  writer  collected  this  species  on  the  Island  of  Lanai  on  the  dry  open 
slopes  below  Koele,  and  near  the  edge  of  the  Slauna  Tx'i  canyon.  It  is  quite 
numerous  and  grows  in  company  with  Sidero  njloii  spathidatum ,  Gardenia  Brig- 
liatiii,  Chrysopliyllwm,  polyiiesicum,  and  others. 

It  is  a  medium  sixed  tree  about  20  to  25  feet  in  height,  has  a  short  trunk 
(about  4  feet),  but  a  large  round  and  spreading  crown,  and  is  very  freely 
branching.  (Flowering  and  fruiting  July  26,  IHIO.  Rock  and  Hammond,  no. 
8038.) 
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Hillebrand  records  it  from  West  Jlaiii,  jrolokai  iiiKi  Laniii;  it  lh  known  to  the 
writer  only  from  the  latter  island.  The  si^e  of  calyx  and  corolla  varies  con- 
siderably in  this  species;  the  larger  flowers  being  an  indication  of  dimorphism, 

Bobea  timonioides  Hbd. 
Ahahca. 

BOBEA  TIMONIOIDES  Hbd.  Fl.  Haw.  IhI.  (IHS8)  174;— K,  Scliinii,  iu  Kiigl.  ct  Praiitl 
rilzfam.  IV.  4.  (USl)  96.— Obbea  timonioides  HooU.  f.  Icon,  plant.  (IB70)  tab. 
1070  et  Gen,  Plant.  II.  (1873)  102;— Del  Cast.  111.  Fl.  Ins.  Mar.  Pac.  VI.  (1890) 
193.— Chomelia?  sp.  Wawra  in  Flora   (1874)   330. 

A  small  tree  with  the  ultimate  branches  slender  and  straggling,  pubescent  and  eiliate 
on  the  deep  eieatriees  of  the  fallen  stipules;  leaves  pale,  ovate  to  o\ate-lanceolate,  some- 
times falcate,  on  petioles  of  8  to  12  mm,  acuminate,  ehartaeeous,  glabrous  or  slightly 
pubenilouH  on  the  nerves  underneath;  stipiires  triangnlar,  acute  pubescent;  cymes  many, 
tomentose,  3  to  7-flowered,  the  common  peduncle  8  to  12  mm,  the  lateral  flowers  on 
pedicels  of  2  to  4  mm;  bractlets  minute;  calyx  and  corolla  densely  tomentose,  the  former 
turbinate,  with  the  free  limb  cup-shaped,  and  4-toothed;  tube  of  corolla  li  to  8  mm.  the 
obovate  lobes  1/3  shorterj  anthers  sessile,  above  tbe  middle  of  the  tube,  elongate,  included 
or  the  tips  exserted;  disc  conical,  hairy;  style  thitk,  pubescent,  about  '-^  tbe  length 
o£  the  corolla,  deeply  bifid  into  2  jiomted  branches,  ovary  2-cclleil,  the  single  seed  sus- 
pended from  a  short  and  broad  funis. 

Hillebrand  records  this  tree  from  South  Kona,  Hawaii,  and  Kawaihaeiuka  of 
the  same  island.  This  tree  is  not  known  to  the  writer,  but  is  nndoiibtedly  very 
close  to  B.  saiidwicensis  from  which  it  seems  only  to  differ  in  the  toothed  calyx 
and  one  seeded  fmits.  These  last  three  species  may  form  in  roality  only  a  very 
variable  species. 

STRAUSSIA   A.   Gray. 

Flowers  hermaphroilite.  Calyx  cup-sliaped,  persistent,  4  to  Vi  toothed  or  truncate. 
Corolla  short  funnel-shaped  with  glabrous  tube,  sparingly  pubescent  at  the  throat.  Stamens 
inserted  at  the  throat,  half  exserted;  anthers  basifixed,  with  thickened  connective.  Ovary 
2-cel]ed;  style  short  with  two  branches.  Fruit  convex, — Trees  with  coriaceous,  obovate, 
obtuse,  or  acute  leaves,  and  interpetiolar  broad  rather  obtuse  stipnles.  Flowers  small, 
white,  in  peduncled,  terminal  cormybose  cymes. 

The  8i3nus  Straussia  consists  of  7  species,  all  of  which  are  peculiar  to  the  Ha- 
waiian Islands.  Heller's  two  new  species,  St.  psycliotrioides  and  iS(,  puhiflora, 
described  in  the  Minnesota  Botanical  Studies  Bull.  IX.  (1897)  90i  &  905,  are 
not  very  distinct  species  and  will  undoubtedly  be  referred  to  St.  Kofliiaiia. 

The  genus  is  not  found  at  higher  elevation  than  4500  feet,  but  descends  some- 
what lower  than  1000  feet.  To  the  five  species  originally  Itnown  the  writer  has 
added  two  new  ones;  a  third  new  one  was  described  by  IT.  Leveille. 

KEY  TO  THE  SPECIES. 

Leaves  on  short  petioles  of  2  to  12  mm. 

Leaves  obovate-oblong,  obtuse,  panicle  long  drooping St.  Kaduana 

Leaves  cuneate,  sub«essile,  prominentlv  nerved,  panifles  2'>  i-ui   lou;;,  St.  longissima 

Leaves  obovate-suborbicubir  |nibcscent,  i.anicle  short  imbewcut St.  oncocarpa 

Leavps  fivato  acute  or  sitborbiciibiv  L'bibrous,  siuaU.  siibsessih- St   Fauriei 
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Leaves  on  petioles  of  12  to  45  mm. 

Leaves  obovate-elliptit-ai  oblong,  aptimioate,  piibest'eiit  iiaiieintiitli.  .  .  St.  leptoearpa 

Leaves  acute  at  both  ends,  obovate- oblong,  panicle  erect St.  Mariniana 

Leaves  large,  oblong,  rounded  at  both  ends,  pubescent  underneath...  St.  HUlebrandii 

Leaves  large,  obovate  with  cuneate  base,  glabrous St.  hawaiiensis 

Straussia  kaduana  (Cham,  et  Sclilccht.)   Gray. 
Kopiko   l:('a. 
(I'lnto  184.) 

STRAUSSIA  KADUANA  (Chain,  et  Schlecht.)  Gray  in  rroc.  Am.  Acad.  IV.  (1860)  43;— 
II.  Man»  in  Proc.  Am.  Acad.  VIL  (1S67)  170;— Wawra  in  Flora  (1874)  321;— 
Hbd.  Fl.  Haw.  Isl.  (1888)  179;— Del  Cast.  III.  Fi.  Ins.  Mar.  Par.  VL  (3890)  197;— 
K.  Sebum,  in  Engl,  et  PrantI  PflKfam.  IV.  4.  (1891)  112;— HeJIer  in  Minnes.  Eot. 
Stud.  IX.  (1897)  903.— Coffea  kaduana  Cham,  in  Linnaea  IV.  (1.S29)  33;— DC. 
Prodr.  rv.  (1830)  502;-nook.  et  Arn.  Hot.  Bi?e*li.  (I><32)  SG;- Endl.  Fl.  Suds. 
(1836)  176  no.  1297.— Apionaema  obovatum  et  penduliflorum  Nutt.  in  Herb.  Kew. 
(Hbd.). 

Leaves  obovate  or  obovate  oblong,  5  to  10  cm  long,  3  to  5  em  wide,  on  short  petioles 
of  4  to  12  mm  or  even  sessile,  rounded  or  shortly  acumliiBte,  cuneate  toward  the  base, 
ehartaceoua  to  coriaceous,  with  nerves  prominent  or  little  prominent,  glabrate  or  puberoloua 
underneath,  turning  black  when  dry;  stipules  short  4  to  6  mm,  broadly  triangular;  panicle 
4  to  12.5  cm  long,  erect  or  nodding,  pnberulous  or  glabrate,  with  only  1  or  2  approximate 
whorls  of  rays  toward  the  end  of  a  long  peduncle;  eaiyx  1  mm,  the  limb  denticulate; 
corolla  about  4  mm,  naked  at  the  throat,  its  4  to  6  lobes  generally  longer  than  the  tube. 
often  2  to  3  times  as  long;  drupe  obovoid  or  top-shaped,  almost  quadrangular,  with  a  broad, 
flat  disc,  10  to  14  mm  long,  and  about  8  mm  broad  near  the  top. 

This  is  a  very  variable  species  and  occurs  mainly  in  the  mountiiins  of  thy 
Island  of  Oahu,  where  it  is  quite  common.  The  flowers,  which  are  very  small 
and  white,  are  arranged  on  rather  lonjj  droopin;^  panicles ;  the  drupes  are  yellow 
and  resemble  a  cott'ee-drupe.  It  is  a  medium  sized  or  small  tree  of  15  to  20 
feet  in  height,  and  is  often  quite  stunted  and  shrubby  when  growing  on  the 
crests  of  mountain  ridges.  It  oeeurs  on  Lanai  on  the  Mahana  ridge  (no.  8044) 
in  company  with  Fittosporiim  coiifertiflorum,  Xanthoxylum,  Gouldia,  Tetra- 
plasandra  meiandra,  and  others. 

The  wood  being  whitish,  it  is  called  Kopiko  kea  by  the  natives.  Ilillebrand 
records  is  also  from  Jlolokai;  he  enumerates  two  varieties  which  are  here  in- 
cluded in  the  species.  A  very  interesting  new  species  was  found  li\'  the  writer 
when  in  company  with  Mr.  G.  P.  Wilder,  in  Nuuanu  Valley,  Oahu,  and  is  de- 
scribed as  follows. 

Straussia  longissima  Rcick  sp.  nov. 
(Plate  185.) 

Leaves  obovate -oblong,  acute  at  the  apex  or  rounded,  strictly  cuneate  at  the  base, 
sessile  or  on  petioles  of  2  m,  2  to  15  cm  long,  4  to  8  cm  wide,  light  green  above  and 
glabrous,  with  prominent  strong  nerves  and  midrib,  which,  like  the  whole  underside  of 
the  leaves,  are  covered  with  a  rufous  piibcBcence;  stipules  broadly  triangular  to  oblong, 
acute;  panicles  exceedingly  long  up  to  23  cm,  pendulous,  the  common  peduncle  up  to  18  em 
long,  the  shortest  10  cm.  with  three  whorls,  each  of  four  rays,  the  whole  inflorescence  in- 
eluding  peduncle  rufous  pubescent;  ealyx  limb  truncate  to  dentate,  pnbeseent,  corolla  small 
2.5  mm,  white,  naked  at  the  throat,  the  4  lobes  as  long  as  the  tube,  glabrous;  drupe  obovoM 
to  oblong  12  to  14  mm  long,  fi  mm  wide,  with  a  suiall  conical  disc,  not  ribbed. 

447 


,y  Google 


Rubiaceae. 

This  exceedingly  interesting  Straussia,  with  liecidedly  spoeific  characters,  is  a 
tree  12  to  20  feet  high  with  ascending  branches  and  is  remarkable  for  the  very  long 
pendulous  panicles,  the  longest  in  the  genus.  It  is  restricted  as  far  as  known 
to  Nuuanu  Valley  in  one  of  the  small  side  gulches  of  Konahuanui,  along  a  small 
streamhed  at  a  thousand  feet  elevation.  It  is  associated  with  Charpentiera  obo- 
vata,  Hibiscus  Arnottianus,  Perrottettia  sandwicensis,  Cyrtandra  and  others. 

It  was  collected  when  in  company  with  Mr.  Gerrit  P.  "Wilder,  flowerintt  and 
fruiting  May,  1912.     The  type  is  No.  10200  in  the  College  of  Hawaii  Herbarium. 

Straussia  oncocarpa  Hbd. 
Kopiko. 

.  Is).  (1888}  180;— Del  Cast.  111.  D,  Ins.  Mar. 

Leaves  obovate  or  auborbieular  5  to  7.5  em  long,  3.75  em  wide,  on  petioles  of  4  to  12 
mm,  rounded  at  both  ends,  subcoriaeeous,  pubescent  underneath,  the  costal  glands  hidden 
tinder  the  hairs;  stipnles  triangular,  obtuse  3  to  4  mm;  panicle  short,  2.5  to  5  cm  long, 
bearing  one  whorl  of  short  rays,  rusty-pubeseent,  as  are  also  the  calyx  and  corolla;  calyx 
distinctly  dentate;  corolla  naked  at  the  throat,  its  tube  4  mm;  the  lobes  as  long;  drupe 
obovoid,  4-ribbed,  tumid  at  the  base,  12  mm  long,  S  mm  wide,  with  a  small  disc. 

Hillebrand  records  this  species  from  Ulupalakua,  Maui,  only.  The  writer  col- 
lected the  typical  St.  oncocarpa  on  the  Island  of  Iianai,  (nos.  8024  and  8025)  at 
the  head  of  Waiakiola  gulch,  at  an  elevation  of  2800  feet.  It  is  a  tall  tree  40 
to  50  feet  in  height.  The  leaves  are  on  slender  petioles  of  little  over  2,5  em, 
about  twice  as  long  as  in  Hillebrand's  specimens.  On  East  Maui  specimens 
were  collected  of  this  species  which  answer  the  original  description  in  every  detail 
with  the  exception  that  some  of  the  leaves  are  subeordate  at  the  base  and  strongly 
nerved  (no.  8540);  this  latter  tree  occurs  in  the  open  drier  gulches  back  of 
Makawao  and  is  only  about  25  feet  tall.  In  the  same  locality  occurs  a  tree 
which  must  be  referred  to  the  same  species,  the  leaves  are  larger,  pale  green 
the  panicle  is  1  to  2  whorled,  otherwise  as  in  the  species. 

Hillebrand's  var.  0.  the  writer  collected  on  Kauai  at  Kahohiamano,  probably 
the  type  locality  (no.  1935)  fruiting,  March  3-10,  1909.  The  panicles  are  shorter, 
less  than  2.5  cm  and  contracted;  the  leaves  are  obovate-oblong  and  rounded, 
tliough  cuncfite  at  the  base. 

Var.  subcordata   Rock  var.  nov. 

Leaves  as  in  the  Rjiecies,  but  thin  chnrtaeeous,  glabrous  on  both  aides  and  subeordate 
nt  the  baRC,  on  very  short  petioles;  panicles  of  3  whorls,  pubescent,  slender,  12  em  long  in- 
eluding  the  peduncle,  which  measures  often  more  than  7  em;  calyx-limb  dentate;  corolla 
lobes  half  the  length  of  the  tube. 

This  variety  occurs  at  the  Wailau  pali  on  the  Tsland  of  Miilokiii,  at  an  eleva- 
tion of  -WOO  feet.  It  is  a  small  tree  25  feet  in  height.  Collei^ted  April,  1910, 
fldwerinir,  no.  7072  in  the  Colle-'c  of  Hawaii  Ilcrbariiim. 
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Rock  var.  nov. 

Branches  light  graj  terete  ant  striate  Lea\LH  siiberl  icular,  sliining,  i 
pube&eent  along  the  pramineut  nerves  auii  midrib  on  petioles  of  2  to  2.5  cm;  the  flat 
glands  trnngular  and  lerv  eonspieuoiH  in  the  avils  of  the  nerves;  panicles  of  I  to  3 
whorls  rather  short  25  to  3  iin  denseU  tonientose  with  a  dirtv  yellowish-gray  tomeutuui ; 
caljx  and  corolla  piibesLent  the  former  truntite  drupes  angled  oborate,  rather  Binali,  7 
mm    pubef  ent 

As  the  Dame  implies  this  \ariet>  occurs  on  the  scoria  or  aa  lava  fields  of 
Afaniika  m  Kau  on  the  southern  slopes  of  Maun  i  Loa  Hawaii.  It  is  a  small 
tree  15  feet  m  heifiht  and  growb  m  c(>mpan\  with  \ototriclimm  sandwicense, 
Saiitalitm  Fteycinitiaxtim  Ottponiplet  anthi/lhflifnha  and  others.  Collected 
July,  1911,  flowering  and  fruiting.  The  type  is  uo.  1(1201  in  ihe  College  of 
Hawaii  Herbarium, 

Straussia  Fauriei  Levi. 
Kopiko. 

STBAUBSIA  FAURIEI  Levi,  in  Fedde  Eepert   X   111/14  (1911)  155. 

Brin  hea  stout  leases  oboiate  or  lul  orbiculai  3  to  "  5  cm  long,  2  to  G  em  wide, 
roiin  led  oi  acute  at  the  a]^e\  somen  hat  contracted  it  the  base  slightly  siibcordate,  sub- 
sessile  or  on  petioles  of  1  mn  redUsh  to  bronze  colored  when  dry,  glabrate,  with  strong 
prominent  nen  es  panicles  ere<t  short  rust^  toinentose  pi  luncle  15  to  25  mm;  calyx  limb 
truncdte  or  na^j  corolla  lobes  twice  the  length  of  tie  tul  e  p  iberulous,  slightly  bearded 
at  the  throat  tie  Irupe  is  obovate  crowned  bi  the  caU  ine  liinb  and  a  small  conical 
disc  which  IS  not  protruding 

This  marked  species  is  a  small  tiee  10  teet  or  little  more  iu  height  and  occurs 
on  Oihu  as  well  as  on  Lanai  on  the  eiests  of  the  mountain  ridges  exposed  to  the 
wind  and  told  and  therefoie  appeirb  stunted  Iht  species  was  first  discovered 
b^  the  wiiter  m  the  Fiinaluu  Mts  Oahu  on  Aiijr  23rd,  1908  {no.  25),  was 
again  colkcted  on  Decimbir  3  l^OS  (no  b34)  and  ihi  on  the  Island  of  Lanai 
(no.  8047)  on  the  top  ot  the  rid^-,es  leading  to  the  summit  Laiiaihale.  In  the 
Lanai  specimens  the  leaves  are  3x2  em,  while  the  Oahu  specimens  have  larger 
leaves.  The  panicles  are  usually  one-whorled.  Collected  also  by  Abbe  Paurie 
(no.  400)  at  Niiujmii  pali,  December,  1909. 

Straussia  leptocarpa  Hbd. 
Kopiko. 

STRAUSSIA  LEPTOCAEPA  Hbd.  Fl.  Haw.  Isl.  {3888)  180;— "Del  Cast.  HI.  Fl.  Tns.  Mar. 
Pae.  VT.  (1890)  197;— K.  Schuiii.  in  Engl,  et  Trantl  I'flzfam.  TV.  4.  (1S91)  112. 
Leaves  obovatc  or  elliptical  oblong,  10  to  12. ii  em  louj;,  acuminat*,  contracted  below, 
triangular,  obtuse,  3  mm;  panicle  fnrfuraceous-pubeseent,  erect,  short,  with  2  to  3  whorls, 
the  peduncle  about  2.S  cin;  cnlys  and  corolla  pubernlous  in  the  bud,  the  latter  four  to  six- 
lobed,  with  faint  hairs  at  the  throat,  the  lobes  scarcely  longer  than  the  tube;  stamens 
4  to  6;  ovary  seini -superior;  drupe  slender,  ellipsoidal  or  fiiaiforni,  12  mm  long  and  4  mm 
broad  at  the  middle,  the  conical  apex  or  disc  projecting  beyond  the  ealycine  limb. 

Hillebrand  records  this  species  as  a  shrub  from  East  JVIaui,  woods  of  Punielei. 
The  writer  collected  specimens  from  apparently  this  species  from  West  Slaiii, 
;ind  idso  E;!.*!  lliuii,  in  oiieii  trulches  nhove  Makawao,  where  it  is  a  smiill  tree 
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15  to  20  feiit  in  height.  Ililidiriind's  description,  which  is  cited  above,  answers 
very  well  to  the  writer's  specimens.  It  may  be  remarked  that  St.  leptocarpa 
and  St.  oiicocarpa  come  very  close  to  each  other,  as  the  mimber  of  whorls  in  the 
panicle  and  dentate  calyx  limb  cannot  always  he  relied  upon  as  constant  char- 
acters. The  writer  has  observed  siibtrnncate  and  decidedly  dentate  ealyx  limbs 
on  a  single  panicle.  In  the  writer's  specimens  (no.  8541)  from  Makawao, 
Maui,  the  pednncles  are  from  4.5  to  5  cm  lonj;,  and  ^labrat«,  while  the  leaves 
are  on  petioles  of  12  to  20  mm.  Specimens  from  West  Hani,  above  Kaana- 
pali,  (no.  8167)  come  mneh  closer  to  St.  leptocarpa  than  no.  85-11,  tlionjih  the 
leaves  are  much  smaller  (4  to  5  cm)  than  the  description  calls  for-,  the  panicles 
are  smaller,  and  pubescent,  the  peduncle  is  exactly  2.5  cm  or  1  inch.  The  spi'cies 
is  pecnliar  to  the  open  dry  forehills  of  West  and  East  Maui. 

Straussia  Mariniana  (Cliani.  et  Schleclit.)   Gray. 
KopHio. 

STRAUSSIA  MARINIANA  (ChiLiu.  et  Sclilccht..)  Clri^y  in  Fro..-,  .^lu.  Acii.l.  IV.  (18U0)  «;— 

Maun   in   I'roe.   Am.   Aead,   VIT.    (1,S<J7)    170;— Hli<i.   Fl.   Haw.   1«l.    (188H)    179;— 

Del  Cast.  111.  Fl.   lus.   Mar.   Pat.  VI.   (1S9(I)    1!)7;— Holler   in   Minnes,   Bot.   Stud. 

Bull.  IX.   <]8f»7)   904.— Coffea  Mariniana  Cham,  in  Linnaea  IV.    (1829)   S.-i;— DC. 

Prodr.  IV.   {18311)   86;— En.ll.  Fl.  Snds.   (183C)   17i).  no.  1 298.— -Apionema  siUcatUin 

Niittal  In  Herb.  Kew,  teste  Hillebrand. 

Leaves  obovate-oblonK,  or  elliptical-lanceolate,  aeiite  at  both  ends  or  the  npex  binntly 

acuminate,  10  to  1.^  cm  long,  5  to  6.5  cm  wide,  on  petioles  of  12  to  lli  mm,  ehartaceoiis  to 

toriaeeous,   glabrate  underneath,  and  dark  green,  with   rather  iirominent  reddish   rib  and 

nerves;  etipnies  obovate  from  a  broad  base,  somewhat  obtuse,  6  to  12  mm  long;   panicles 

glabrous,  erect,  5  to  8  cm   (iinpossible  to  be  4  lineK^;8  mm,  according  to  Hillebrand)   in 

the   writer's   specimens,    including    a    peduncle    of    about    3    to    Z.H    cm;    caiyx    truncate; 

corolla  with  a  pilose  patcli  at  the  base  of  each  lobe;   tbe   lobea  scarcely  lonjjer  than  the 

tube;  drupe  as  in  t^lniutmiii  kuditiiiia. 

This  species,  which  is  distinguished  from  Stratii^sia  kadiiana  mainly  in  the 
bearded  corolla,  and  the  more  or  less  elliptical -lanceolate  leaves,  which  arc  acute 
at  both  ends  and  twice  as  long  petioled  as  in  the  latter  .species,  occurs  on  Oahu, 
Maui,  and  Kauai.  On  the  latter  island  the  writer  collected  it  in  the  forests 
above  Makaweli  at  an  elevation  of  3000  feet  (no.  5833)  and  also  in  the  woods 
of  Kaholuamano,  though  from  this  locality  the  leaves  have  pubescent  glands  in 
the  axils  of  the  nerves,  (no.  5352).  An  apparent  variety  with  oblong  leaves  was 
collected  at  Kaholuamano,  Kauai,  in  Sept.,  ]!>09,  (no.  5346) ;  the  panicles  in  this 
variety  are  slightly  pubescent,  but  the  throat  of  the  corolla  appears  to  be  naked. 
As  it  is  a  very  variable  species  no  exact  limits  of  either  Slraussia  kaduana  or 
St.  Mariniana  can  he  set.  It  would  perhaps  he  best  to  unite  both  into  one 
species. 

Straussia  hawaiiensis  Gray. 
K-^piko  ula. 
(Plate  186.) 

STRAUSSIA  HAWAIIENSIS  Crav  in  Proc.  Am.  Acad.  IV.  (LSdil)  43;— H.  Mano  Proc.  Am. 
Acad.  Vn,  (18(17)  170;— llh.l  Fl.  Haw.  1A.  (ISSN)  IKO;— Del  i'ast-  111.  PI.  Ins 
Mar.   Pacif.  VT.   (1890)   19(1. 
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Riibiaceae. 

Lea   p    th    1       la  t       mi    witli  stout  nerves    ubov  ite  10  to  IS  a\    loij,  t)  ^5     m 

w  de  jet  oles  ot  1  to  3  tiu  someBhat  roiiiiled  at  tbe  ipe-s.  or  blimth  iiute  (lio  Tte 
oblong  ontr»  t  n^  or  eate  toward  tbe  base  glabioiis  exoejt  on  the  flat  glands  in  tha 
awls  of  the  ner  s  wl  ch  are  usuilh  Krge  ani  pubescent  niidnh  impressed  above  redlish 
nderneath  st  p  les  tr  angular  obtuse  C  mm  jeduudes  from  16  mm  to  S  cm  loug  wholo 
le  gth  of  pan  ele  lb  c  or  e\en  more  panicle  wide  and  spreading  often  IS  em  in  diameter, 
of  3  to  4  whorls  of  s  llv  3  rava  wlnle  infloreseente  covered  with  a  rufous  pubeseente, 
calviL  tr  ncate  corolla  3  to  4  mm  the  4  i  loles  as  Ijng  as  the  tube  or  little  lont,er 
each  w  th  a  lat  h  of  harlots  at  the  basi,  drije  obovoid  small  b  mm  or  Ici  crownel 
bv  the  truncate  1  n  b  of  the  calix 

This  species,  whah  is  a  tr^x  20  to  lo  teet  tall  occurs  in  the  forests  ot  South 
Kona,  Hawaii,  on  the  slopes  of  Manna  Loa  especially  in  the  more  umfonii  for 
ests  above  the  la\a  fields  of  Kapua  at  an  elp\ation  of  3000  tcet,  the  trunk  is 
about  one  foot  in  diameter  and  vested  m  a  smooth  black  bark  It  is  associated 
with  Metrosideros  polymotplta  Vyopoitim  handutccnse,  \yloi,»ia  Hillebiandn, 
Clermonlia  coerulea  and  others  Hillebrand  s  description  of  the  tree  is  not 
quite  correct:  he  says:  "panicles  as  in  No.  2,"  (Strav^sia  Mariuiana).  This  latter 
species  however  has  panicles  only  i  lines  long  according  to  his  description,  while 
St.  hawaiiensis  has  exceedingly  large  panicles.  Gray's  description  of  this 
species  is  too  vague  to  permit  a  certain  diagnosis.  However  the  plant  figured 
(plate  186)  is  none  other  than  St.  Jiuwaiiensis  and  was  collected  in  the  type 
locality.  The  leaves  are  over  18  cm  long,  and  the  panicles  16  em  lonj;,  including 
the  peduncle,  while  on  the  same  tree  some  panicles  are  only  3  em  long,  but  none 
are  8  mm  as  stated  by  Hillebrand.  Collected  flowering  and  fruiting  Feb.,  1012, 
(no.  10028).  The  flat  circular  glands  in  the  axils  of  veins,  iire  w('ll  brought 
out  in  the  accompanying  plate  (plate  186). 

Straussia  Hillebrandii  Kock  sp.  nov. 

(Plates  187  and  188.) 

Leaves  obovate  oblong,  rounded  at  both  ends,  or  ciineate  at  tlie  base,  chaTtncooiis  to 
eoriaceoua,  glabrous  and  dark  green  above,  but  with  a  scattered  rufus  pubescence  under- 
neath, especially  on  the  very  prominent  reddish  midrib  and  nerves,  whoBe  axils  are  entirely 
destitute  of  glands,  so  conapieuoiis  in  St.  Iiiiiriilliin'l'',  10  to  15  cm  long,  6  to  9  em  wide, 
on  petioles  of  10  to  45  nun;  stipules  ovate-oblong,  acute,  12  nun  long;  panicles  stout, 
rusty  pubescent,  large  and  open,  12  to  Ifi  cm  long,  7  to  10  cm  wide,  eroct  or  drooping, 
with  3  whorls,  each  with  4  to  8  rays  which  in  turn  branch  dichotomoualy,  tbe  free  pednnrles 
6  to  10  cm  long;  calyx  dentate  to  subtrunoate,  subglabrous;  corolla  3  mm,  tbe  4  iobes 
longer  than  the  tube,  puberulous  inside,  anthers  partly  exsertod,  style  exserted,  with  two 
long  clavate  stigmatie  branches;  drupe  small,  obovoid,  6  ram,  crowned  by  tbe  minute 
dentate  calys-limb. 

This  new  species  of  Kopiko,  named  in  memory  of  Dr.  "W.  Hillebrand,  occurs 
on  the  Island  of  Hawaii,  on  the  slopes  of  Manna  Loa,  only  3  miles  from  the 
volcano  of  Kilanea  in  the  famous  Kipnka  Pnauln,  which  has  already  furnished 
a  number  of  new  species  and  even  a  new  gemis. 

The  species  comes  close  to  Strmissia  hawaiiensis  in  one  way  and  in  the  other 
to  Si.  oncocarpa.  Hillebrand,  in  a  foot  note  under  St.  Hawaiiensis  says:  *'A 
spocimoti,  probably  from  tbe  Kohai.t  raiiire.  has  the  loaves  roundel  at  the  banc 
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and  ]nib<.'si^ciit  UiKli'mcnth  along  tlie  nerves,  which  sire  ithiiost  tlerslituti;  of  slinids; 
the  panicle  is  also  pubescent  and  inclined." 

This  seems  to  apply  very  much  to  the  species  in  question,  but  it  is  really  quite 
distinct  from  St.  Ilawaiiensis,  m  the  leaves,  fruits  and  dentate  calyx-lobes,  he- 
sides  in  the  whole  aspect  of  the  tree,  which  is  much  smaller  (see  plate  18S). 
Collected  tiowerinff  and  fruiting  in  the  above  mentioned  locality,  April,  IJtll, 
and  July,  IDll,  type  no.  8779  in  the  Collcfie  of  Hawaii  ITerharinin. 

The  species  also  occurs  on  the  Parker  ranch,  Hawaii,  iuid  in  the  forests  of 
Paauhaii,  JTamakua,  Hawaii. 

Var.  Molokaiensis  Rock  var.  nov. 

Loaves  as  in  tlie  Kpecies,  rhartsifeoiis,  quite  large;  panitles  slemler,  ilrooiiiiia;,  iiiidescent, 
iiboiit  10  rm  long,  including  the  (i  em  long  peAunele;  calys-limb  ilentatc;  eorolla  as  in  the 
speeies;  drupe  oblong,  larger  than  in  the  speeiea. 

The  panicles  of  this  variety  are  not  so  open  and  wide,  hut  rather  close  and  of 
only  1  to  2  whorls.  It  occurs  in  the  rain  forests  of  iMolokal,  especially  at  Ka- 
Inaha  on  the  leeward  side.  It  was  collected  flowering  and  fruiting'  April,  1010, 
the  type  is  no.  7085  in  the  College  of  Hawaii  Herbarium. 

PSYCHOTRIA  Linn. 

Flowers  hermaphrodite.  Caljx  short,  5  to  6  toothed.  Corolla  fiinnel-Bliaped,  tubular 
or  eampanulate.  Stauiens  inserted  in  the  throat,  partly  exaerted.  Ovary  2-  (rarely  S-.l) 
celled.  Fniit  2  to  5  seeded. — Shrubs  or  trees,  rarely  herbs.  Leaves  whorled  or  opi>o»ite, 
stipules  interpetiolar.  Flowers  in  terminal  cymose  corymbs,  rarely  axillary,  white  in  the 
Hawaiian  speeies. 

The  genus  Psychotria  consists  of  about  350  speeies  or  more.  It  is  distributed 
over  tropical  Africa,  the  Malayan  archipelago,  East  India,  Brazil;  it  also  occurs 
in  China,  but  is  not  known  from  Japan.  In  the  HawaiiaD  Islands  three  species 
are  found  of  which  two,  P.  grandiflora  and  P.  Iiirta,  are  peculiar  to  Kauai,  while 
the  third,  P.  hexaiidra,  occurs  on  Oahu  and  Kauai  but  on  none  of  the  other  islands 
of  the  groiip.     The  genus  occurs  also  in  Fiji  and  other  Pacific  Islands. 

KEY  TO  THE  SPROIES. 

Flowers  in  a  trichotomous  eorymbose  cyme. 

Leaves  acute  at  both  ends,  glabrons P.  hexandra 

Leaves  obovnte,  cuneate,  j)ubescent  iinderneiith P.  hirta 

Flowers  Isrge  in  a  panicJe  with  verticillate  rays P.  grandiflora 

Psychotria  hexandra  Mann. 

PSTCHOTBIA  HEXANDBA  Mann  in  Proe.  Am.  Ae.  VJI.  (1867)  170;— Wawr.i  in  Flora 
(137*)  328;— Hbd.  Fl.  Haw.  Isl.  (1888)  181 ;— Del  Cast.  HI.  Fl.  Ins.  Mar.  Pac.  VL 
(1890)   198;— Heller  PI.  Haw.  lal.   (1M97)  902. 

Branches  quadrangular,  eoiiijjressed ;  leaves  obovate  or  obovate-oblong,  7.5  to  1!)  cm 
long,  2.5  to  3.5  cm  wide,  on  petioles  of  6  to  25  mm,  shortly  and  abruptly  acuminate,  cuneate 
at  the  base,  membraneous,  pale  and  glabrous  underneath;  stipules  one  on  each  side,  broad, 
oblong,  S  to  12  mm  long,  caducous,  leaving  a  fringe  of  hairlets  in  the  axils;  flowers  in  a 
terminal  semi-erect,  corymbose,  glabrous  cyme  of  not  more  than  5  to  Ci  cm,  the  peduncle  12 
to  2r,  m;  bracteoles  below  the  calyx  ovate,  acute  4  to  2  mm;  calyx  6  mm,  with  (i  tootlilets; 
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corolla  wasy  wliite,  funnel  shaped,  villous  at  the  tliroat,  6-lobed;  anthers  Biibseaaile  at  the 
throat,  aeute,  little  exserted;  style  slightly  exserted,  the  short  lobes  dilated;  Jiiipc  12  mjii 
iTowned  with  the  calyciue  liinb;  jiyrenae  with  3  ridges  at  the  back. 

This  species,  for  which  there  is  no  native  name  as  far  as  can  be  ascertained, 
was  originally  discovered  on  Kauai.  It  was  however  fonnd  by  the  writer  on  the 
Island  of  Oahu,  in  the  forests  of  the  Koolau  range.  It  is  a  small  tree  15  to  20 
feet  in  height  and  occurs  along  the  Manoa  cliff  trail  back  of  Honolulu,  as  well 
as  in  the  forest  of  Pnnaluu,  on  the  windward  side  of  Oahu.  The  flowers  of  this 
species  are  white  and  much  larger  than  those  of  Straussia  (Kopiko). 

On  Kauai  in  the  mountains  of  Kaholuamano  and  Ilalemanu  occur  two  other 
species,  one  of  them  a  small  tree,  first  described  by  "Wawra  as  a  variety  Jnrta 
of  the  above  species,  but  raised  since  to  specific  rank  by  Heller  and  now  known 
as  Psychotrta  hirta  (Wawra)  Heller.  It  differs  from  P.  hexaiidra  in  the  leaves, 
which  are  obovate  cuneate  at  the  base  and  pubescent  nnderneatli;  the  calyx 
teeth  are  also  shorter.  The  third  species,  PsyeJiotria  grandiftora  Mann,  is  a 
shrub  and  was  collected  by  the  writer  in  the  swampy  forests  of  Ilalemanu  near 
Alakai  swamp.  It  is  the  handsomest  species,  as  it  has  the  larj;est  flowei^,  which 
are  pure  white  to  cream  colored  on  long  drooping  panicles.  Hillebriind  records 
it  as  a  tree,  but  it  was  observed  by  the  writer  only  as  a  shrub. 

COPROSMA   Forst. 

Flowers  unisexual,  dioeeioua  in  all  Hawaiian  species.  Calyx  cup-shaped,  truncate  or 
more  or  less  toothed  or  lobed,  larger  in  the  female  flowers  than  in  the  wale.  Corolla 
funnel- shaped  or  canipanulate  4  to  S  lobed,  lobes  in  the  female  fiowers  often  reflexed. 
Stamens  4  to  8  inserted  at  the  base  of  the  corolla-tube,  exserted.  Ovary  2,  very  rarely 
4-eelled;  style  divided  to  the  base,  pubescent.  Drupe  ovate  or  globose,  fleshy, — Prostrate 
or  erect  shrubs  or  trees  with  opposite  or  rarely  verticillate  leaves,  entire  ot  dentate  stipules. 
Flowers  white  or  greenish,  quite  inconspicuous,  single  or  in  few  flowered  cymes,  terminal 
or  axillary. 

The  genus  Coprosma,  which  consists  of  about  45  to  50  species,  of  which  the 
majority  are  found  in  New  Zealand,  has  quite  a  number  of  species  in  the  Ha- 
waiian Islands.  So  far  15  species  have  been  found  in  these  islands,  of  which  4 
were  described  lately, — two  by  the  present  writer  in  this  volume  and  two  by 
H.  Leveilie  in  Fedde  repertorium  (C.  Fauriei  and  (,'.  parvifolia).  The  latter 
was  first  collected  by  the  writer  on  West  Maui,  while  Faurie's  specimen  came 
from  Molokai.  C.  Fauriei  is  not  a  good  species  and  is  referable  to  C.  Kauaiensis 
(Gray)  Heller,  A  few  species  occur  in  the  Fiji  and  Norfolk  Islands,  S  in 
Australia,  1  in  the  Malay  Peninsula,  and  1  or  2  in  Chile. 

None  of  the  Hawaiian  species  has  a  foetid  odor,  a.s  the  generic  n;ime  wonld 
imply. 

iCKV  TO  THE  SPl'XIKS. 

Leaves  opposite. 

Flowers  sessile  on  short  axillary  spurs O.  montana 

Flowers  raised  on  distinct  peduncles 

Drupes  beaked  with  the  long  tubular  limb  of  the  calyx. 

Flowers  3-5-fi,  subsessile  at  the  end  of  a  short  pedunrle.         C.  rhyiichocarpa 
Flowers  Jiinnle  or  in  racpiiies,  pedi<'cllHtc C.  Vontempskyi 
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Drupes  erowned  by  the  ealjcine  teetli. 

Flowers  2-3,  sessile  at  the  end  of  a  sliort  peduin-lo C.  Grayana 

Flowers  2  on  axillary  pediineles  of  Ti  [iiiii,  drupes  hir^-fst  of  all  iliiwuiian 

epeeies C.  Waimeae 

Drupes  naked  at  the  Hpex. 

Flowers  numerous,  crowded  on  short  peduncles C.  pubens 

Flowers  3,  sessile  on  a  pedinide  of  2  cm C.  Kauaiensis 

Leaves  ternate. 

Flowers  many,  frowdcd  iit  the  ends  of  long  peduncles C.  longifolia 

Coprosma  montana  Hbcl. 
Filo. 

COPROSMA  MONTANA  Ill.d.  Vl.  Haw.  Tsl.   (1SKH)   18j;— Del  fast.  111.  Fl.  Iiis.  Mar.  L':ie. 

VI.    (lS9l))    20];— K.   Schuni.   iu    Engl,   et   i'nlntl   Pflzfani.    iV.    i.    (1891)    132.— 

C.  Menziesii  var.  7  Gray  in   Proc.   Am.   Acad.   IV.   (IHOO)    49;— Wawra   in   Flora 

(1874)   326. 

A  small  tree  5  to  fl  m  in  lieiglit,  with  stiff,  stout  ascending  hranches,  densely  foliose, 

covered   with   stipules  helow   and   more  or   less   pubescent;   leaves   obovate   or   spathulate, 

18  to  25  mm  long,  10  to  12  mm  wide,  penniiierved,  bluntly  acuminate  or  rounded,  the  base 

eontraetiug  into  a  margined  petiole,   thick   coriaceous,  shining;  stipules  broad   triangular, 

ciliate  at  the  upper  border;  flowers  axillary,  sessile  on  very  short  and  thick  spurs;  female 

flowers:  calyx  2  mn),  ureeolate,  the  limb  denticulate;  corolla  4  mm,  deepl.v  .1  to  C  parted, 

with  reflexed  lobes;  styles  G  mm;  drupe  yellow  or  reddish,  ovoid,  fl  to  8  mm,  tipped  with  the 

short  calyeine  limb. 

This  species,  which  is  oeeasionally  a  sLrul,i  of  3  to  4  feet  and  often  even  pros- 
trate as  recorded  by  Hillebrand,  is  also  a  small  tree  15  to  18  feet  in  height, 
especially  on  Mauna  Kea,  Hawaii,  at  an  elevation  of  10000  feel,  above  the 
crater  of  Kahiamakani  and  on  Papalekoki  as  well  as  ftfoano  and  Nan,  where  it 
grows  in  company  with  arborescent  compositae  such  as  Baillardia  struthioloides, 
E.  arborea,  as  well  as  with  the  lepn.iniino\is  tree,  Sophora  clirysnphylla,  the 
Mamani  of  the  natives.  It  is  decide<.Uy  a  hifjh  mountain  species,  as  it  grows  to  a 
small  tree  on  Mt.  Ilaleakala  on  Maui,  on  the  crater  of  Pnnnianiau  in  company 
with  Mamani  and  Santalum  Haleakalae,  a  species  of  sandalwood  peenlinr  to  that 
mountain.  On  Mt.  Hualalai,  Hawaii,  8000  feet,  it  is  a  shrub  4  feet  high  and 
grows  with  Dodonaea  viscom.  The  leaves  are  thick  glabrous  but  almost  sneenlent 
in  all  locations. 

Two  varieties  0  and  y  occur  in  the  high  mountain  swamps  of  Pnnknkni,  West 
Maui,  and  Waialeale,  Kauai,  respectively.  The  varieties  are  prostrate,  hut  occa- 
sionally shrubby. 

Coprosma  rhynchocarpa  Gray. 

Pih- 

(Plate  190.) 

COPROSMA  EHYNCHOCABPA  Gray  in  Proc.  A.ii.  Acad.  TV.  (ISfiO)  4S:--Mann  Proe.  Am, 
Acad,  VII.  (18fl7)  IfiK;— Wawra  in  Flora  (1ST4}  32;);— Tlbd.  Fl.  Haw.  Isl.  (1S83) 
187;— Del  Cast.  II!.  Fl.  Ins.  Mar.  Pae.  VL   (1890)   201. 

Leaves  elliptical  or  obovately  oblong,  4  to  7  cm  long,  i5  to  2.1  mm  wide,  on  petioles  of 
6  to  IS  mm,  acuminate  at  both  ends,  ehartaceous,  papillose  to  pubescent  or  sparsely  hispid 
underneath;  stipules  !i  to  7  mm,  a  loose  funnel-shaped  sheath,  the  free  portions  triangular, 
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tlie  upper  border  eiliate  with  pale  fawn-eoloieii  liair  as  is  the  base,  ami  tluis  resembling 
(;.  ntcpluiiiovaiiia;  flowers  3-5-6,  sobsessile  at  tlie  end  of  a  short  peduncle  of  4  to  li  mm; 
the  bracts  2  to  3  mm;  male  flowers  sometimes  racemose;  calyx  minute;  corolla  4  mm  long, 
8  to  8  lobed;  female  flowers:  calyx  6  mm,  the  limb  twice  as  long  as  the  adnate  portion 
and  equalling  the  corolla,  constricted  below,  tubular  or  funnel-shaped,  with  5  to  G  small 
teeth;  styles  6  mm;  drupe  yellowish  red,  globose  or  ovoid,  C  to  8  mm,  crowned  with  the 
long,  beak-like  limb  of  the  calyx. 

The  Species  occurs  as  a  tree  of  15  to  20  feet  or  so  in  height  wnth  a  trunk  of  a 
foot  in  diameter  on  the  upper  slopes  of  Mt.  ITualalai,  at  Hiuakapaunla,  eleva- 
tion 6000  feet.  It  however  descends  as  low  as  4000  feet.  Nearly  every  trunk 
of  these  trees,  which  are  very  numerous  at  the  above  locality,  is  rotten  though  the 
outward  appearance  of  the  tree  is  healthy;  the  trunks  are  without  bdik  and  full 
of  holes,  and  are  entirely  hollow  being  inhabited  by  thousand?!  of  son-buE^, 
(Philoscia  angusticaiida).  It  is  also  common  at  Paauhau,  3000  feet  elevation  on 
Parker  ranch,  Hawaii,  and  was  also  collected  by  the  writer  on  the  slopes,  of 
Manna  Loa  in  the  upper  part  of  the  rain  forest  of  Kau  above  Naak'hu  and 
Waiohinu,  5000  feet  elevation.  Specimens  from  this  latter  locality  differ  some- 
what from  those  of  Tlualalai  in  that  the  calyoiiie  liml)  is  only  half  the  lenjjth 
of  that  oecurrins  on  Ilualaiai  and  Faaiihau. 

Coprosma  Vontempskyi  Rock  sp.  nov. 

Pilo. 

(Plate  I'Jl.) 

A  small  tree  with  rather  slender  branches  wluih  are  terete  leaves  membrineonB 
01  ate  or  linear  oblong  acuminate  at  both  ends  pubestent  above  and  underneath,  espeei 
illj  along  the  midril  3  5  to  5  5  em  long  14  to  20  mm  wile  on  "i  Bomowhit  margined 
pubescent  petiole  of  ibout  10  mm  stq  iiles  tliin  2  mm  sheathing  iLute  pibesi-ent  with 
Bliglitly  ciliolate  margins  flowers  unknown  iliuics  single  or  in  racemes  of  "  "i  em  length  on 
pedicels  of  3  mm  when  single  the  jeduncle  measures  5  m  n  with  fo1nceon*i  br*iet*i  of  I  mm 
length     dri  pe  o\oid    6  mm  long    4   mm  iiile    crownel  b^    the  cahmie    dentate  hmb   of 

This  inteiesting  species  seems  to  be  an  mtennednte  betneen  C  cumo^.a  and 
C  rhyitchocarpa  It  his  the  t\pieal  thout;h  somewhat  shoitcr,  eal>eme  limb 
of  the  lattei  species,  and  the  infloresicenLe  of  the  former.  In  gcnei^il  habit  it  is 
however  quite  different,  as  well  as  in  many  other  respects.  It  oceuis  in  the  rain 
forest  above  and  below  Olinda  on  Maui,  on  the  slopes  of  Mt.  Ilalenkala,  where  it 
was  collected  by  the  writer  in  September,  1910.  It  is  named  after  the  writer's 
friend,  Mr.  L.  v.  Tempsky,  the  manager  of  ITaleakala  ranch,  to  whom  he  is 
greatly  indebted  for  often  extended  hospitality  and  without  whose  aid  the  ex- 
ploration of  Mt.  Ilaleakaia  could  not  have  been  accomplished  in  such  a  satis- 
factory way. 

The  type  is  8529  in  the  College  of  Trawail  Herbarium. 

Coprosma  Grayana  Rock  sp.  nov. 
(I'late  192.) 
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chartaceous,  glabrous  on  both  sides,  8  to  12  om  long,  3  to  4  cm  wide;  on  jietiolcs  of  S  to  4 
cm;  stipulaB  broad  sheathing,  thin,  8  mm  liigh,  slightly  broad,  tiliate  at  tl>p  iipptT  Uoi'iler; 
flowers  2  to  3,  sessile  at  the  end  of  a  short  axillary  jtedunele  of  2  tu  5  mtii;  bracts  '2.5  mm; 
(flower  buds  only  known)  calyx  urceolate,  very  short  dentate,  corolla  about  4  mm;  drupes 
oblong-ellipsoidal  bright  red,  usually  single,  13  mm  long,  crowned  by  the  palycjnc  teeth; 
seeds  whitish,  rounded  at  the  apex,  acute  at  the  base,  oblong. 

This  new  species,  which  is  a  tree  20  feet  or  more  high,  with  a  trunk  of  several 
inches  in  diameter  was  discovered  by  the  writer  in  the  forests  of  Naalehii,  Kau. 
Hawaii,  in  the  tropical  rain  forest  situated  on  the  southern  slopes  of  Manna 
Loa  at  an  elevation  of  3000  feet.  The  bark  of  this  tree  is  fawu-eolored  and 
corky,  the  sap-wood  yellow  like  that  of  the  Xoiil  (Morinda  citrifoUa),  the  heart- 
wood  is  blackish;  when  ciit  into  an  exceedingly  large  amount  of  sap  sqiiirts 
ont  in  all  directions,  having  a  very  peculiar  oily  odor.  The  wood  is  (|uite 
close  grained  and  comparatively  hard.  It  was  collected  in  flower  buds  and  fruit 
on  Janusry  9,  1912.     The  type  is  no.  10005  in  the  College  of  Hawaii  Ilerbaritim. 

Coprosma  pubens  Gray. 
PUo. 

COPEOSMA  PUBENS  Grav  in  Troe.  Am.  Acad.  IV.  (186a>  4fi;— Mann  Proe.  Am.  Ai'ad.  VIL 
(]S67)  169;— Wawra  in  Flora  (1874)  324;— -Hbd.  Fl.  Haw.  Isl.  (ISSK)  INM;— 
Del  Cast.  III.  Fl.  Ins.  Mar.  Pac.  VI,  (IfiSil)  201. 

Leaves  lanceolate  or  ob ovate- oblong,  5  to  12  "j  cm  long  2  5  to  3  5  em  wide  on  petioles 
of  10  to  20  mm,  acuminate,  narrowing  at  the  base  chartaceous  f^lnbrous  or  pubescent  at 
higher  elevations,  dark  when  dry;  stipnles  4  to  8  mm  loosely  sheathing  on  Inlf  their  length, 
the  free  portions  triangular,  strigose-pubeseetit;  floners  numerous  glomerate  it  the  apex  of 
short  peduncles;  male  flowers:  calyx  2  mm,  corolla  <i  to  "<  mm  long  ii  to  "  lobed;  female 
flowers:  calyx  2  to  4  mm,  cylindrical,  the  very  short  limb  dentate  lorilH  i  mm;  styles 
18  to  16  mm;  drupes  reddish,  ovoid  or  ellipsoidal  8  to  l-  mm  long  naked  at  the  top,  the 
pointed  apex  projecting  beyond  the  calycine  scar 

This  species,  often  a  shrub,  was  however  observed  onK  m  a  small  tieo  ITi  to  18 
feet  in  height.  It  occurs  only  in  the  rain  forests  and  i^  quite  common  in  the 
mountains  of  Kohala,  Hawaii,  where  the  wnttr  collected  it  as  A\ell  as  in  the 
valleys  of  Waipio,  Pnakalehiia,  Waimanii,  etc  According  to  Hillebrand  it  oc- 
curs on  all  the  islands  of  the  group,  but  the  t,\piLal  C.  piibois  was  collected  only 
on  Hawaii  by  the  writer.  It  is  distinguished  from  the  other  specii>s  of 
Coprosma  in  the  numerons  flowers,  which  are  glomerate  at  the  end  ()f  a  short 
peduncle,  and  the  narrow  ellipsoidal  fruit. 

Coprosma  kauaiensis   (Gray)    liellcr. 
Kni. 

COPEOSMA  KAUAIENSIS  (Gray)  Heller  Fl.  Haw.  Isl.  <1S97)  Sfl4.— Ooproama  pubens  var, 

Ka.uaiensls   (irav   in    IVoV.   Am.    Acad.   TV.    (ISfin)    49;— Wawra   in   Flora    (1S74) 

32?.,— C.   stephaiiocarpa  0.   var.   Kauaiensis   Hbd.   PI.   Haw.   Isl.    (IKSS)    187;— Dei 

Cast.  Ill,  Fl,   Ins.  Mar.  Pac.  VT.  (1890)   201, 

Leaves  obovate- oblong,  or  ovate,  bluntly  acute  at  both  ends,  6.5  cm  to  3  cm,  dull  green, 

pubescent  underneath,  on  petioles  of  4  to  8  mm;  peduncle  naked   about  2  cm  long  with 

3   sessile   flowers  at   the  apex,  supported  by   spathnlar  bracts  of  3   mm;   calyx   of   female 
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The  Koi  is  a  tree  15  to  20  feet  in  heijrlit  with  a  trunk  of  a  few  inches  in  dia- 
meter. It  is  like  the  Olena  peculiar  to  the  Island  of  Kauai,  where  it  occurs  in 
the  forests  of  Kaholuamano.  The  name  Pilo,  by  which  all  other  Hawaiian 
Coprosmas  are  known  on  the  other  islands,  is  applied  on  Kauai  to  a  species  of 
i'elca  and  to  one  of  Platydcsma. 

Coprosma  Waimeae  Wawra. 
Olena. 


.  Isl.  (1888)  18(i,  in  part 

Leaves  elliptical- oblong,  aeuminate  at  l)otli  ends  or  shortly  aeiite,  on.  petioles  of  5  mm, 
glabrous;  stipules  broadly  triangular  or  ovate' and  long  or  cauilately  aeuuiLnate;  dru]ies 
orange  colored,  largest  of  all  Hawaiian  species,  ovate,  12x8  Him,  erowneil  by  the 
ealycine  teeth. 

This  species,  which  Hillehrand  incorrectly  referred  to  C.  foliosa,  is  certainly 
distinct  from  all  the  other  Hawaiian  species,  and  as  Wawra  remarked  in  a  foot- 
note, has  the  largest  fruits  of  all  Hawaiian  Coprosmas.  It  is  a  small  tree  and 
occurs  in  the  forests  of  Halemanu  and  Kaholuamano,  Kanai,  ahove  Kekaha  and 
Waimea  at  an  elevation  of  3600-4000  feet. 

The  native  name,  Olena,  meaning  yellow,  is  derived  from  the  yellow  color  of 
the  wood. 


Coprosma   longifolia   Gray. 
PUo. 


COPROSMA  LONGIFOLIA  Gray  in  Troc.  Am.  Acad.  tV.  (18(50)  48;— Mann  Proe.  Am. 
Acad.  VIE.  (1HH7)  169;— Wawra  in  Flora  (1874)  324;— llbd.  Fl.  Haw.  Isl.  (1888) 
188;— Del  Cast  III  Fl  Ins  Mar  Pac  VI  (1890)  200— Heller  PI  Haw  IbI 
(1897)   895 

Leiies  ternate  elliptico  ollong  or  lanceolate  of  e^en  brealth  jn  thLir  greatest  length 
6.5  to  10  em  long  I  "j  to  2  5  im  wide  on  petioles  of  12  to  18  mm  acute  at  both  ends  char 
taceous  stipules  thin  G  to  12  mm  connate  flowers  d  to  11  glomerate  at  the  end  of 
axillary  j  edunclos  of  G  to  10  mm  bracts  6  mm  sometimes  foliaceous  male  flowtrs  ealjx 
2  nun,  j  to  H  toothed  corolla  t  to  8  mm,  with  5  to  8  lobes  stamens  long  B\serted  12  to 
16  mm  fennle  flowers  c-)hx  urieolate  4  mm  uorolla  4  mm  with  rcioliitc  lobes  stvle"? 
a  to  12  I  II  ir  les  elll'odil  6  to  '*  nin  long  rellih  tin  ed  "ith  tht  "hort  calvcine 
teeth. 

On  tin  \m  I  shijHs  cf  Mt  Km  dm  iiiui,  0  ih  i,  it  m  tl  \  itioii  ot  2)00  feet  jt 
hJKlier,  this  very  distinct  species  occurs  as  a  tree  15  feet  or  more  hif^h  with  a 
short  trunk  of  several  inches  in  diameter.  It  is  (|uite  strikini;  in  itn  appearance, 
especially  durinir  the  early  winter  months  when  the  tree  is  loaded  with  the 
bright  reddish  drupes  or  fruits,  contrasted  with  the  trraceful  foliage.  Accordins; 
to  Hillehrand  the  species  occurs  on  Kauai,  hesides  Oahu,  but  whs  only  seen  on  the 
latter  island  by  the  writer,  where  it  is  plentiful  on  the  whole  Koolau  mountain 
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CaljTx  cup-sliaped  truncate  or  toothed.  Corolla  sal  ver-sli  aped  to  campaniilate. 
Stamens  iuserteil  in  throat  of  the  ttibe,  included  or  exserted.  Ovary  4-celled;  style  with 
two  branches.  Drupes  or  berries  united  into  one  fleshy  fruit.  Seeds  ohovoid  or  reni- 
forra. — Trees  or  shrubs  (occasionally  climbing  and  epiphytic  but  not  in  Hawaii)  with 
opposite  leaves,  and  interpetiolar  stipules,  connate  with  the  petioles.  Flowers  in  globose 
heads,  on  axillary,  terminal  single  or  clustered  peduncles. 

The  geiiiis  consists  of  about  46  species  distributed  over  both  hemispheres,  but 
especially  in  the  old  world  and  the  Pacific  islands.  Only  two  apecios  occur  in 
Hawaii,  one  of  which  is  endemic. 

KEY  TO  THE  SPKCIES, 


Morinda  citrifolia   Linn. 
(Plate  194.) 
MORINDA  CITBIFOIJA  Linn.  S'pec.  PI,  ed.  1.  (1T53)  176;— DO.  Prodr.  IV.   (1830)  446;— 
Hook,  et  Am.  Bot.  Beech.  (1832)   05;— Endl.  PI.   Suds.   (1836)   176;— Seem.  Flora 
Vit.   (18C6)  129;— Mann  Proc.  Am.  Ac.  "VII.  (1867)  170;— Wawra  in  Flora  (1874) 
p,  ?i— Mrs.  Sinel.  liidig.  Fl.  Haw.  Isl.   (1885)   t.  40;— Hbd.  Fl.  Haw.   Isl.   (1888) 
177;— Del   Cast.   111.   Fl.   Ins.   Mar.   Pac.  VI.   (1800)    19u;— K.   Schum.  in   Ens.   et 
Prantl  Pflzfam.  IV.  4.   (1891)   138;— Heller   PI.   Haw.   lal.    (1S97)   SOI;— Brlgliara 
Ka  Hana  Kapa  Mem.  B.  P.  B.  Mub.  III.  (1911)  144.  fig.  87. 
Leaves  broadly  o\ate  15  to  20  oia  long    10  to  15  em  wide    on  short  petioles,,  somewhat 
obtuse    thick     stipules  broad  and  rounded    connate  into  a  sheatl    entJosing  tlie  [leduncle; 
flonerheads  on  short  bractless  peduncles  ] laced  opposite  the  leaves,   calvciue   limb  short, 
truncate     toroUa  Tvhite    tut  ular  to  funnel  shaped    5  cleft    pilose  at  the  insertion  of   the 
sessile  inthers  belon   the  middle  of  the  corolla    sjncirpium  5  to  10  cm    fleshy. 

This  Will  known  cosmopolitan  species  winch  llillebrand  belie\es  to  be  of  abori- 
miial  inti  eduction  occurs  onh  on  the  lowlands  in  the  vicinit>  of  native  dwell- 
ings or  now  Ecrowm^  appirenth  wild  but  more  correctly  on  overgrown  for- 
saken nati\e  dw elling sites  The  species  his  an  exceedingly  wide  di.stribu- 
tion  aud  is  cultnated  b^  the  I'ohnesians  as  a  d\eplmt  It  is  also  used 
ni  ditin  iJh  li\  the  Ilawaiians  and  irom  the  mature  truits  thcj  extract  an  oil  o£ 
\ci\  un])lc  ismt  odor  used  for  the  han  ,  iipe  fruits  are  iilsf)  usul  as  a  poultice. 
The  wood  is  intensely  yellow  when  fresh  cut.  The  root  j  lelds  a  >ellow  dye  while 
the  bark  furnishes  a  red  dye.  It  is  a  small  tree  15  feet  in  height  with  a  trunk 
of  usually  a  few  inches  in  diameter;  the  leaves  are  large  and  shining  and  have 
improved  veins.  The  fruit  when  mature  is  foetid  and  of  a  yellow  color.  In 
Fiji  the  fruit  is  eaten  either  raw  or  cooked.  The  leaves  are  also  tLsed  medi- 
cinally against  diarrhoea  and  di.sturbances  in  menstruation,  as  well  as  for  fever. 

Morinda  trimera  iJlxi, 
A'onl-l'»aliiwi. 


MOEINDA   TBIMEEA  Hhd,   Fl.   Haw.    Isl.    (1888)    177;— K,   Splinm.   Tn    Enel   et   Prantl 
Pllifam.   TV.   4.    (1891)    148.- M.   trinetTa,  Del   Cast.   Ill,   Fl,   Ins.    Mar,   Pac.   VI. 
(1890)   19«,  should  be  trimera,  evidently  a  niisprint. 
Branches  pale  terete,  covered  with  numerous  warts  and  lenticels;   leaves  elliptii^al  or 
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at  both  ends,  ehartaeeoue  to  membrane  on  a,  pulieseent  untlerneath;  stipiilea  G  mm,  acnmiuate; 
jiedtineles  iu  tlie  asils  of  old  leaves  and  cauliiie  3.5  to  4  um  long,  pliiribraeteate  at 
the  base;  flowers  8  to  12  in  a  gloiiieruJe,  connate  with  their  bases;  ealyx  2  to  3  mm,  free 
from  the  ovary,  truncate,  with  3-tootlilets;  corolla  8  mm,  puberuloua,  tubular,  3-toothed; 
anthers  3,  subsessile  on  the  lower  third  of  the  corolla,  included;  ovary  small,  globose 
depreaaed,  immeraed  in  an  annular  disc  at  the  bottom  of  the  ca!,vx;  style  of  the  length  of 
the  calyx,  bifid ;  drnpe  or  berry  of  4  distinct  woody  pyrena,  fleshy,  adherent  with  and 
enclosed  within  the  globose  calyx,  each  pyrena  with  1  erect  seed,  and  the  calyxes  connate 
into  a  ayncarpium  which  measures  about  2.5  em  in  diameter. 

This  exceedingly  rare  species  was  first  collected  by  J.  Lydt^ate  in  the  forests 
of  Hamakiia  and  Wailsapii,  Maiii.  The  writer's  attention  was  called  to  a  tree 
growing  in  the  forest  above  Makawao,  Maui,  by  ilr.  L.  v.  Tempsky,  who  hav- 
in*;  become  interested  in  native  trees,  happened  to  find  it  thoiiiih  practically 
hidden  by  Kopiko  trees  and  Je-ie  vines.     It  tnmed  ont  to  l>e  this  rare  species. 

A  large  tree  of  this  species  was  found  by  the  writer  along  the  ditch  trail  on 
the  windward  side  of  Mt.  Ilaleakala,  near  Honomami  gorjre.  The  tree  is  freely 
branching  and  has  a  tmnk  of  over  one  foot  in  diameter.     The  wtmd  is  yellow. 

According  to  Hillebrand  a  variety  occurs  on  Mt.  Pnakea  of  the  Waianae  range, 
Oabu.  Its  leaves  are  thicker  and  obtuse;  the  corolla  is  four-toothed  aiul  possesses 
'1  stamens  instead  of  three.     First  collected  by  Dr.  II.  Wawra. 

campanulace:ae. 

Tribe  Lobelioideae. 

"While  the  family  Campanulaceae  numbers  59  genera,  only  the  tribe  Lobeli- 
oideae, with  22  genera,  is  of  imiMirtance  as  far  as  Hawaii  is  concerned.  Of  this 
tribe,  the  Hawaiian  Islands  possesses  six  genera,  five  of  which  are  endemic,  the 
remaining  one  being  the  cosmopolitan  ^enus,  Lobelia  Nowhere,  with  the  ex- 
ception of  South  America  does  this  tribe  reach  such  a  wonderful  development 
as  in  the  Hawaiian  Islands  It  has  the  largest  numhti  of  species  of  any  plant 
family  represented  here  in  these  islands,  next  to  it  ranlvs  the  Compc^itae. 

Many  of  our  Lobelioideae  aie  irborer.cent  some  of  them  reaching  a  heij-ht  of 
40  feet,  and  are  a  typical  featme  in  the  forests  of  Hawaii  The  tribe  in  general 
is  mainly  tropical,  and  leaches  to  the  southern  temperate  zone  Quite  a  number 
inhabit  North  America  and  two  the  Mediterranean  regions  The  Hawaiian 
Islands,  with  its  numerous  arboieseent  forms  ranks  next  to  South  America,  which 
has  the  largest  number  of  species  as  Centropogon  Prt^l  with  bO  to  90  species, 
and  Siphocampylus  Pohl,  with  100  species,  especially  numeious  in  the  Andes 
and  Brazil.  But  if  we  compare  South  America  in  size  with  the  Hawaiian  Islands, 
which  has  up  to  100  species  of  the  tribe  Lobelioideae,  we  find  that  really  nowhere 
in  the  world  does  this  tribe  reach  such  a  wonderful  develojjment  in  such  a  com- 
paratively small  area.  The  other  islands  of  the  Pacific  arc  void  of  Lobelioideae, 
and  only  Tahiti  and  the  Societ.v  Islands,  with  Raiatea,  have  in  all  four  species 
belonging  to  three  different  genera. 

The  Hawaiian   species  present   sonietimes   really  grotesque   and  specialised 
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forms,  while  others  again  (new  forms)  ran  into  each  other  to  such  an  extent 
that  it  is  ditflciilt  to  recognize  speeifie  distinction.  While  most  of  them  are 
shrubs  or  small  trees,  only  those  are  included  here  which  reach  a  height  of  about 
18  to  40  feet.  Ddissea  tmdulata,  which  attains  a  height  of  over  30  feet  on  Manna 
Loa,  Hawaii  (see  plate  XVI),  is  here  omitted,  as  its  stem  is  rarely  thicker  than 
two  inches. 

The  genus  Lobelia,  which  is  represented  by  five  very  handsome  species,  some 
reaching  a  height  of  18  feet  (L.  macrostachys  in  Kan,  Hawaii),  possesses  about 
200  species,  which  are  distributed  over  Africa  and  South  America,  while  very 
few  are  to  be  found  in  Central  America.  They  usually  inhabit  high  mountains, 
like  Abyssinia,  Ruwenzori,  Kenia,  etc.,  in  company  with  a.rborescent  Conipositae. 

In  the  Hawaiian  Islands  the  genus  Ijobelia  is  confined  to  the  middle  forest 
zone,  but  does  occasionally  ascend  into  the  upper  forest  zone  to  an  elevation  of 
6500  feet.     (i.  Jtypoleuca,  Puunianian  crater,  Haleakala.) 


KEY  TO  THE  GENER.^. 


lilky  shrubs  or  trues  with  axillary  infloTes<'ences. 

Berry  large  yellow,  an  inch  or  more  in   diameter: 

Corolla  deeply  slit  to  tlie  base;  flowers  2-6  in  i 
Berry  small,  occasionally  large,  but  then  purple: 
Corolla  slit  beyond  the  middle,  flowers  in  rafei 

CLERMONTIA  ( 


Clermontia 
Cyanea 


1 


I   the 


coroll 


Calycine   lobes   either    as 
shorter  than  the  corolla,  bluntly   lobec 
labiate,   staminal   column   free   from   the   corolla;   tl      tw      1  tl  p  n     Hat      tl 

upper   ones   naked;   fruit   a   globose   or   pear-shap   11       jwtlal        di  jjyn  d 

seeds   brown    shining.       Shrubs   or   trees    (with    ti     1     I  t     )    !   a     h  nd  1  b        IK 

Inflorescence  a  two  to  many  flowered  cyine. 

The  genus  Clermontia,  which  is  peculiar  to  Hawaii,  consistK  of  17  species,  13 
of  which  can  be  included  in  the  term  tree. 

The  most  common  of  the  shrubby  ones  is  C.  marrocarpa  Gaud.,  which  grows 
at  an  elevation  of  from  1000  to  2500  feet,  and  even  higher,  and  is  replaced  in 
the  middle  forest  zone  by  C.  persieaefoUa,  C.  oblovgifolia  on  Oahu,  and  0.  dre- 
panomorplia,  etc.,  on  Hawaii.  Their  branching  habit  is  always  candelabra-like, 
and  not  more  than  6  or  8  feet  above  the  ground. 


KEY  TO  THE  SPECIES. 


I.     CLERMONTIA  aENUTNAE. 

Calyx  lobes  connate,  as  long  as  the 

Peduncle  two  flowered. 

Peduncle  long  filiform  pendulo 
Peduncle  arched,  drooping,  1-H 


Ions;;  fleshy,  corolla  dar 


C.  graudifloia 
purple 
C.  drepanomorpha 


Peduncle  sbort,  erect. 

Corolla  and  calyx  not  or  little  curved  when  open,  slender,  whitish 

C.  persicae  folia 
Corolla  and  calyx  strongly  arched,  green C.  oblonglfolla 
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CjinipaiiiiUieeao. 

Pedvinele  20-2ri  mm,  droopiiiJI. 

Corolla  Jong,  sleuder,  dark,  purplish -black C.  Eohalae 

Peduncle  two  to  four  flowered. 

Corolla  smaller,  dark,  purplish;   calyx  green;  branches  slender;  Ipiives  wiUi  a 

purplish  black  tinge C.  leptoclada 

Corolla  large,  greeu,  purplish  or  white,  ovarian  portion  stionalv  rihhed 

C.  Hawaiiensis 
tL     CC.EBMONIIOIDEAE. 

Calyx  lobes  free,  shorter  than  tlie  t-oiolla,  persistent. 
Peduncle  short  15  mm  or  less. 

Calyx  Ave  toothed ;  corolla  puberulous C.  Gaudichaudli 

Calyx  with  minute  acute  teeth;  corolla  dark  purplish-red. . .      C,  Peleana 

Calyx  five  lobed;  corolla  glabrous,  thick,  fleshy C.  arborescens 

Calys  with  five  short  obtuse  lobes;   corolla  and  calyx  covered  with  tubercles 

C.  tuberculata 
Peduncle  2  cm  or  more  in  length;  two  to  three  flowered. 

Corolla  bluish-white  or  purplish-green C.  coerulea 

Peduncle  two-six  flowered;  flowers  whitish -green C.  Haleakalensia 

Clermontia  grandiflora  Gaud. 

CLERMONIIA  GEANDIFLOEA  (iiuid   Bot.  Vov.  Uranie  (1826)  4.'i!l;  pi,  73;  Presl  Monogr. 

Lobcl.    (]N3(i)    48.— DC.    Prodr.   VII    (lN3!t)    342;— A.   Grny    Proc.    Am.    Acad     V. 

(18S2)  150;— H.  Mann  Proc.  Am.  Acad.  VII  (1866)  184;— Hbd.  Fl.  Haw.  Tsl.  (ISSS) 

40  — D  1  C^     m  n   I        M       P      f   VII.  (1892)  221.— Delissea  ftligera  Wawra 

n  IS  3)  31  — N  t  K  b  t  Maui:— Waider  ober  Waibee. 

L  b       t     t       bl     g  10  2      to  3  em  on  petioles  of  1   to  4  cm,  shortly 

t       bl     tl  It  d  h    taceoua    glabrous    dull;    peduncle    filiform, 

pedl  tS  Igbtt  th         ddle,  two  flowered,  pedicels  slender  bracteo- 

1  t       b     t   tl      m  dell  m         y  1      4   to   5   flowered   by   dichotomy   of   pedicels; 

ly     gl  ^  I      pi    h    tl        tl      1  lies  tubular,  strongly  curved  before  expan- 

5  6  1     g  II      p     fl    1  vhiit    longer    than    the    calvx,    berry    ]>ear- 

l    p  d     1      t  g         11  w 

Tl       1    t     1   t  n  t    pee  tl     Islands  of  Molokiii,  Lanai,  and  Maui, 

where  it  inhabits  the  ram  forest  from  an  elevation  of  2000  to  5000  feet,  or  a 
little  higher.  It  is  very  common  on  West  Blaiii,  but  especially  at  the  summit  of 
Puu  Kukiii  (5788  feet),  at  the  edge  of  lao  valley,  in  company  with  Lobelia 
Gaudichaudii,  Labordea,  Wilkesia  Grayana,  etc.  On  Molol«ai  it  can  be  found 
in  the  forest  above  Mapnlehii  and  along  a  stream  back  of  Kninokii.  It  is  quite 
conspicuous  by  its  green,  purplish-streaked  corolla,  which  is  pendulous  on  long 
filiform  peduncles,  which  characterizes  it  from  all  the  other  species.  It  is  most 
plentiful  at  4000  feet  elevation  on  the  windward  slope  of  Ilaleakala,  East  Maui, 
in  the  dense  mossy  rain  forest  along  Waikamoi,  Pnohaokamoa  and  Ilonomanu 
gulch.  On  Lanai  it  grows  in  the  more  open  dry  districts  at  the  ridge  of  Kaiho- 
lena  valley,  where  it  is  a  shrub,  while  in  the  other  more  shaded  localities  it  be- 
comes a  small  tree  15  to  18  feet  in  height. 

The  specific  name  grandifiora  is  rather  misleading,  as  it  is  by  no  means  the 
largest  flowering  Clermontia,  being  exceeded  by  C  drepanomorpha  and  C.  ar- 
borescens. 

Clermontia  drepanomorpha  Rock  s|>,  niiv. 
(Plate  1!)G.) 

Leaves  oblong  or  obovate,  lanceolate  10  to  18  cm  x  l.-'i  to  4  cm  glabrous  above  or 
sparsely  hispid  underneath  along  the  prominent  reddish  midrib,  dark  green  above,  li^'hter 
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iindcriioatli,  on  jietioleB  of  to  )  ( m  dentiiulxte  in  the  iii per  tno-tliirds  with  ealloiia  teotli, 
ontire  in  the  lower;  ped  m  k  gltl  rous  6  to  8  cm  long  with  flower,  10  em  Igng  with  fruit, 
jiedicels  2  cm,  two  flowerei  bracts  and  bractleta  triangular  calyx  dark  purplish,  the 
ovarian  portion  1.5  to  2  em  triangulir  to  globose  the  lobes  as  long  as  the  corolla,  the 
peduncles  drooping,  but  the  flowers  erect  corolla  purple  curbed  4  to  6  cm  long  by  1.5  to  2 
cm  wide,  fleshy;  stammal  column  glabrona  purplith  anthers  bluish-lilac,  hirsute  Eilong 
the  sutures,  the  lower  anthers  penicillate  berrv  large  gloLose  yellow  3  cm  in  diameter; 
seeds  yellowish-brown,  smooth 

This  remarkable  spei,ies  was  disco\ered  h\  the  wntor  on  the  open  swamp 
lands  in  the  nioiintaiiis  of  Kohala,  Hawaii,  ilso  along  Alakahi  and  Kawainui 
gorges  at  an  elevation  of  4000  to  5000  feet.  It  is  a  small  tree  12  to  20  feet  in 
height,  and  is  peculiar  to  the  hoggy  regions  of  West  Hawaii,  where  the  rainfall 
is  enormous.  It  was  collected  tloivering  and  fruiting  in  Jtily,  1909,  and  again 
the  following  year  during  the  same  month  on  the  high  plateau,  siimmit  of  Ko- 
hala ;  the  type  is  No.  4745  in  the  ITerbarium  of  the  College  of  Hawaii. 

It  grows  in  company  with  several  species  of  Pelea,  Gheirodendron,  Tetra- 
plasandra,  and  n  number  of  other  species  of  Clermontia.  It  is  remarkable  for  its 
handsome  flowers,  W'hich  are  even  larger  than  those  of  C.  arborescens. 

The  birds  are  very  fond  of  its  very  large,  bright-yellow  fruits,  which  they 
hollow  out  until  only  the  skin  remains  on  the  stalks.  This,  however,  is  the  case 
with  most  of  our  Tjobelioideae.  The  trunks  of  this  species  are  thickly  covered 
with  moss  ii|>  to  the  ultimate  branchlets.     The  wood  is  soft  and  whitish. 

Clermontia  persicaefolia  Gaud. 

{Pliife  197.) 

CLEHMONTIA  PERSICAEFOLIA  Gatiii.  Rot.  Voy.  Uranie  (1S2(!)  pi.  72;— D<1  I'rodr. 
VJI  (1839)  343;— Hbd.  Tl.  Haw.  Isi.  (1888)  241;— Del.  Cast.  111.  Fl.  Ins.  Mar. 
Pacif.  VII  (1892)  222;— Heller  PI.  Haw.  Isl.  (1897)  907. — Clermontia 
peisiclfolia  Presl  Monogr.  Lob.  (1836)  48.— Clermontia  grandlfloTa  var. 
f)  Oblongifolia  Grav,  in  part,  Proc.  Am.  Acad.  V.  (1H()3)  I.W;— H.  Mann  1.  c.  p. 
1.S4  in  part.— Lobelia  persicifolia  Endl  Fl  buds  (1S3())  no  lUOl —Clermontia 
parviflora  Wawra  Flora  (1873)  47. 

Leaves  lanceolate  or  oblong  S  to  10  cm  x  1  to  2  im  acuminate  or  obtuse  coarsely 
I'renate  or  serrulate,  the  base  gradually  contracting  into  i  lung  petiole  of  4  to  C  cm 
sub  coriaceous,  glossy  above,  glabrous  and  glaucous  underneath,  [edundcs  10  to  14  mm, 
two  flowered,  with  a  pair  of  bracts  below  the  middle  pedicels  12  to  15  mm  long  bibracteo- 
late  at  or  near  the  base;  calyx  and  corolla  slender  almost  white,  with  purplish  tinge, 
greenish  when  young,  smaller  than   (,',  miiermitrjiii ,   the  oiarian  portion   ii  turbinate. 

A  handsome  shrub  or  small  tree  15  to  18  feet  in  height,  sometimes  growing 
on  other  trees.  It  is  peculiar  to  the  Island  of  Oahii  where  it  can  be  found  in  the 
rain  forests  of  the  main  range,  and  not  uncommon  on  the  mountain  Waiolani, 
and  also  near  the  crater  in  Palolo  valley  at  an  elevation  of  from  1300  to  2000 
feet.  It  is  much  branching  and  has  a  beautiful,  round,  symmetrical  crown; 
flowers  in  spring.    It  also  occurs  on  Mt.  Kaala  of  the  Waianae  range. 

Wawra's  Clermontia  parviflora  No.  2206  in  the  Herb.  Museum  Caes.  Palat 
Vindob.,  which  the  writer  had  occasion  to  examine,  is  really  Gaudiehaud's  CI. 
persicaefolia. 
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Clermontia  oblongifolia  Gaud. 
(Plat-e  198.) 

CLEEMONTIA    OBLONGIFOLIA    Gaud.    Bot.    Voy.    Bonite    (1838)     459    pi.    71;— Presl 

Monugr.   Lob.    (1836)   48;— DC.  Prodr.  VII   (1839)   342;— Wawra  in  Flora   (1873) 

47;-lIbd.    F],    Haw.    Isl.    (1S88)    241;— Del    Cast.    VII    <1892)    222;— Heller    PI. 

Haw.   Isl.    (1897)    908.— Lobelia   oblongifolia   Endl.   Fl.  9uda.    (1836)    no.    lOGl.— 

Cleimontia  Krandiflora,  ^ar    oblongifolia  Cray  Proi,    Am     4.cad    V    (1862)    150 

l.ro  larte  —    Mam  1    (    p    184  pro  firte 

LeiM"*  oblong   8   to   12   em   x   3   *m   obtuse   or   rounled    erenate   or  bluntly  serrulite 

towird  the  apet    contracting  into  a  long  petiole  of  4  to  8  em    chart ii-eoiis  pale    whitish 

un  lerneath     peduncle    10   to    lb   mm   long    two   rarelj    three   flowered    with    one    or   two 

pairs   of  dentiform  hraets     pedicels  of   the  same  length   as  peduncle    with   two  bractlets 

tear  the  base     calyx     pale   greenish,  the   lobea   as   long  as  the  corolla    strongly  arcuate 

(ir<a  6  cm  long  bv  12  mm  wide    berry  globose  not  furrowed    seeds  dark  brown 

It  ]S  a  small  and  hand'iome  free  leAchjnK  a  hei^rht  of  about  15  to  25  feet  but 
IS  often  found  as  a  shtub  in  the  more  open  countn  or  SHimp'\  flat  lind&  t^  it 
the  held  of  Pauoa  valley  on  Oahu  to  which  island  it  was  thought  to  I>e  peculiar 
It  has  smee  been  found  bj  the  w  riter  on  Maui  lu  Honomanu  iruleh,  and  on  Mo 
lokai  it  bFaunahui  as  on  the  ridjjes  of  ]\[anoa  Palolo  Niu  and  Waipio  ^ alleys 
Oahu.     Its  larfje,  very  arched,  green  flowers  are  not  particularly  handsome. 

All  Clermontiae  are  known  to  the  natives  as  Ohawai  or  Haha.  The  milky, 
viscous  sap  was  employed  m  bird  lime  in  the  olden  days  by  the  native  bird- 
hunter. 

Var.   Mauiensis   Rock   var.   nov. 

Leaves  aeumiuate  IS  to  19  cm  long,  S.ij  to  4.5  em  wide,  glabrous,  pale  green,  on 
shorter  petioles  (4  cm);  peduncle  1.-5  cin  long  2-3  flowered,  pedicels  somewhat  longer, 
bracts  4  mm,  bracteoles  2  mm;  calyx  green;  corolla  purplish;  staminal  column  and  anthers 
dark  purple,  the  former  glabrous,  the  latter  hirsute  along  the  sutures. 

A  small  tree  15  to  18  feet  high,  resemblintr  very  much  the  species  on  Oahu. 
This  tree  is  not  at  all  common,  but  can  be  found  on  the  Island  of  Maui  on  the 
windward  slo]>es  of  Mt.  Ilaleakala  along  the  Kailua  ditch  trail  in  the  valley  of 
Honomanu  at  an  elevation  of  2800  to  3000  feet  in  the  rain  forest.  The  type 
specimen  is  No.  8804  in  the  Collese  of  Hawaii  Herbarium.  Collected  flowering 
April,  1911.  The  tree  grows  in  company  with  CI.  macratarpa.  which  is  the  most 
common  species  in  that  locality,  and  CI.  arboreseens. 

Clermontia  Kohalae  Rock  sp.  nov. 

Leaves  linear  oblong  bluntly  acuminate  or  obtuse  7  to  16  cm  long,  2  to  3  cm  wide, 
gradually  narrowing  into  a  petiole  of  2  to  4  cm,  glabrous,  dull,  pale  underneath,  with 
impressed  veins  chartnceous  denticulate  or  serrate  in  the  upper  two-thirds,  entire  at 
the  base;  peduncle  15  to  3.^  mm,  two  flowered,  hispid  or  even  seabroua,  with  two 
Iriangular  bracts  above  the  middle;  pedicels  as  long  as  the  peduncles  bibracteolate;  the 
ovarian  portion  of  the  calyx  turbinate,  green,  the  lobes  as  long  as  the  corolla,  dark 
blackish  purple,  slender,  not  fleshy,  suberect  or  slightly  arcuate,  glabrous;  eoroUa  of  the 
same  color  as  the  calyciue  lobes,  glabrous;  staminal  column  glabrous;  anthers  pale. 
hirsute  along  the  sutures,  the  two  lower  anthers  only  penicillate;  berry  subglobose  circa 
2  em  in  diameter;  seeds  pale  brown  smooth  shining. 

This  species,  new  to  science,  is  a  small  tree  15  to  18  feet  in  height  with  a 
trunk  of  a  few  inches  in  dininetor,  branching'  candelabra-like  a  few  feet  above 
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the  groiuid.  It  was  discovered  by  the  writer  in  July,  1010,  in  the  lower  forests 
of  Kohala,  Hawaii,  and  in  the  gulches  on  the  windward  side,  along  the  streams 
at  an  elevation  of  1500  to  2500  feet  where  it  is  not  uncommon  It  is  exceedingly 
handsome  when  in  flower,  the  nnmerons  dark  purple  corollae  in  the  axils  of  the 
leaves  give  it  a  pleasing  appearance  It  flowers  dining  the  sunimei  months  The 
type  is  No   8810  in  the  Herbarnnn  of  the  College  of  Hawaii 

This  ver\  mterestini.'  and  handsome  Lobplu  is  peculiar  to  Kohah  Hawaii 
after  which  district  it  is  named  It  was  ilso  observed  ilou^  tht  liwci  Koh  ila 
ditch  trial  when  m  eompan\  with  Mr   Bluett 

Clermontia  leptoclada  Rock  sp   nov 

Erancliea  alendei  loo'sch  foliose  le-nes  oblong  ^c^lmlmte  •\t  butli  ends  1 '  t'  IS  tin 
long  by  2.5  to  -4  cm  wide  Jentn-uKte  with  calloua  teeth  dark  green  slo\e  witli  %  dark 
purple-bluish  tinge  il  the  uiarginB  and  apex  glabrous  iboie  coriaceous,  witb  iiiipressel 
veins,  pale  undemea.th  lud  apinngly  hispid  along  the  ^elns  and  midrib,  on  petioles  of 
4  to  6  cm;  flowers  all  along  the  slender  stem  on  evmoselj  branching  hirsute  peduncles 
of  2.5  to  4  em  which  are  braeteate  in  the  upper  third  pedicels  two  iiHiiallv  three  to  four 
1.5  to  3.5  cm  long  bibraeteolate  at  the  middle  the  bractteti  linear  s  ibulate  5  mm  long 
chIjk,  ovarian  portion  subglobose  the  tube  as  long  aa  the  corolla  purplish  with  promi 
nent  hispid  nerves  corolla  ilightlj  arcuate  4  'i  cm  long  lobes  linear  Ian  eolate  dark  purple, 
hispid  with  white  hair  stammal  column  purplish  puberulous  the  anthers  hirs  ite  ilong 
the  sutures,  bluish  purple  the  lower  ones  penicillate  fruit  globose  2  T  cm  in  diameter, 
seeds  brown  smooth  shining 

This  species  which  becomes  a  tree  ot  18  to  20  feet  in  height  was  discovered 
by  the  wntei  near  the  summit  of  the  Kohila  mount iins  on  Hawaii  along  the 
Alakahi  and  Kawainui  ditch  trail  at  an  elevation  of  4200  feet  during  the  month 
of  July,  1S)09  at  which  time  it  was  found  m  flower  and  fiuit  It  is  one  of  the 
many  remarkable  Lobeiioideae  which  inhabits  our  high  snampv  plateaus  The 
type  is  No    47f)0  m  the  TTeihumm  ot  the  College  of  Hawaii 

Clermontia  Hawaiiensis   (Hbd.)   Rock. 
(Plate  190.) 

Hawaiiensis 

Lenea  ovate  obo\ ite  oblong  undulate  dirk  green  jjlossv  above,  glabrous  ligl  ter 
un lerneath  luteseent  alon^  the  veins  and  inidr  b  the  veins  impressed  1  )  to  23  cm  long 
3  to  6  cm  v\ide  on  petioles  of  2  5  to  3  cm  reddish  peduncles  2  to  4  flowerel  3  to  h  cm 
long  pedicels  2  to  4  cm  long  pedunUe  bibncteate  in  the  upper  fourth  bracts  foliace 
ous  2  to  3  1  cm  long  linevr  o!  long  letiticulate  pedicels  bibntteoHte  at  the 
middle  and  at  their  lommon  base  puberulous  cnhx  snhglobose  the  ovarian  j  ortion  j-ro 
nouncedlv  10  ridged  tht,  lorail  one  ilniost  wins;  like  the  tube  green  or  purpliah  0  to  fi  5 
em  long  is  long  or  even  longer  thin  the  corolK  the  dorsal  slit  evtenhng  to  the  baae 
the  lateral  slits  bejond  tlio  middle  each  lobe  stronglj  nervol  each  ner^e  being  a  contmua 
tion  of  a  ridge  of  the  ovarian  portion  of  the  caij>  torolla  slightly  arched  thickenet 
toward  the  ipex  m  the  bud  staniinal  cohinin  glabroua  gieen  or  purple  inthers  pale  purple 
or  dark  hirsute  along  the  sutures  or  glibrous  the  two  lower  only  penicillate  berry  l-jrge 
3  cm  in  diimeter    10  ridged   orange  \ellow 

This  shrub  oi  small  tie*  reaches  a  height  of  20  or  moie  feet  It  is  a  %eiy 
variable  species,  the  le.i\es  are  sometimes  oblong  or  o\ate,  thi.  pedunUe  tithtt 
very  Jong  and  then  twice  as  long  as  the  pedicels  and  two-flowered,  or  as  long 
as  the  pedicels  or  little  longer  and  then  four-flowered;  the  two  inner  pedicels 
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shorter  and  thi(;ker(  almost  four-cornered)  than  the  two  outer  pedicels.  In  the 
four-flowered  specimens  the  corolla  is  purple,  while  in  the  long  peduneled,  two- 
flowered  specimens  the  corolla  is  either  whitish  or  green. 

This  species  occurs  in  the  semi-wet  forest  on  the  land  of  Keanhou  about  three 
miles  from  the  Volcano  House.  It  becomes  exceedingly  plentiful  as  one  pene- 
trates into  the  interior.  It  usually  grows  on  the  trunks  of  Cibotium  tree  ferns 
or  is  also  occasionally  terrestrial.  It  is  associated  with  Acacia  Koa,  Metrosideros 
polymorpha,  Perrottetia  sandwice^isiS;  Straiissia  sp.,  Myoporimi  sandtvicense,  etc. 
The  specimens  found  lower  down  along  the  government  road  come  nearer 
to  CI.  macrocarpa;  while  the  plants  found  back  of  Hilo  are  Clennontia  macro- 
carpa.  The  plants  found  below  the  Volcano  Iloiise  and  those  beyond  Shipman's 
paddock  on  Keauhou,  cannot  be  ver>-  well  separated,  and  therefore  the  writer 
found  it  advisable  to  make  it  a  species,  as  the  plants  from  the  type,  locality  can 
certainly  not  be  called  a  variety  of  CI.  macrocarpa. 

Collected  April,  1911,  July,  1911,  and  July  9,  1912,  in  eonipiiny  with  Mr. 
W.  M.  Giffard.    The  type  is  No.  8803  in  the  College  of  Hawaii  Ilerbnrium. 

Clermontia  Gaudichaudii   (Gaud.)   Ilbd. 
Haha  or  IlaJtaaiakammtn. 

CLERMONTIA  GAUDICHAtlDn  (Gaud.)  Hbd.  Fl.  Haw.  Isl.  (18«S)  243;— Del.  Cast. 
Jll,  Fl.  Jns.  Mar.  Pacif.  VII  (1892)  211. — Deliaaea  clermontloideB  Gam],  \oy.  Boii 
(1S38)  pL  47,  (IStfO)  p.  64;— Gray  Proe.  Am.  Araii.  V  (18()2)  147;— U  Mauu 
1.  c.  p.  178;— Wawra  in  Flora  (1873)  1  — CUrmontla,  clermontioides  ITeller  11 
Haw.  Isl.  (1897)  9n6.  Clermoutla  Cletmontioides  (Gaul )  Heller,  woiilil  realU  ba 
correct  but  owing  to  tlie  silliness  of  tbe  LOmliimtioii  Hillebi  iiul  a  im  i  e  is  liere 
retaioed. 

Leaves  elllptieo  oblong  to  lanceolate  8  to  12  Lin  \  I  'i  to  4  cm  ou  [ttioles  of  2  to  3 
cm,  acute  at  both  ends,  erenulate,  glabrous,  pale  and  dull  cliartaceons  peliincle  short 
about  1  cm;  pedicels  12  to  1-1  mm,  bracts  1  mm  cilvx  broad  iimpauulati-  about  1)  mm 
high  with  5  short  acute  teeth;  corolla  arched  a^  much  ai  m  C  ithloHiiifiitin  about  4  vm 
long  and  1  cm  wide,  greenish  purple;  anthers  pile  glabrous  berr\  globose  firrov>el 
22  to  25  mm  in  diameter. 

This  Species,  which  is  peculiar  to  the  middle  forest  legion  of  tin.  Island  of 
Kauai,  is  either  a  shrub  or  small  tree,  with  man\  eandelabia  like  branches  form 
ing  a  beautiful  round  or  tlatish  crown.  It  grows  mainl>  along  stieam  beds  and 
is  plentiful  along  "Waialae  gulch  (4000  feet).  It  nlso  grows  in  the  swampy  high 
plateau  in  gray,  muddy  soil,  or  can  often  be  found  on  other  trees  between  their 
main  branches  in  accumulated  humus. 

It  ascends  even  as  high  as  to  the  foot  of  Mt.  Waialeale  (4600  feet),  where  it 
grows  in  company  with  the  curious  Gimtiera  pctaloidea,  or  Apcajie,  along  Ka- 
Initi  and  Kailiili  streams. 

The  natives,  as  well  as  the  birds,  are  very  fond  of  the  large,  sweet,  yellow 
berries,  from  which  the  tree  receives  its  name,  Haha  or  Olta  being  the  native 
generic  name  for  all  Olermontiae,  while  at  a  la  mmiu  is  the  specific  one,  meaning 
"eaten  by  the  birds." 
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Clermontia  Pcleana  Rock  sp.  nov. 
(Plate  200.) 
Leaios  oWonj;  aiuiinnitf  18  to  30  em  long  bv  35  to  -15  tm  wide,  dark  grecu  abo\e 
glois^  bomewhat  lighter  underneath,  with  dark  I'urple  ^eins  and  midnb,  iTregularlv 
erenate  to  nearh  the  base  of  the  leaf  which  ii  on  i  petiole  of  4  to  (>  cat  flowers  axillarj 
usually  two  on  a  "ihort  peduncle  of  1  5  cm  with  two  small  linear  bracts  at  the  middle 
pedicles  3  to  4  cm  with  two  bracteoles  at  their  loinmon  base,  calvi  dark  green,  thp 
oiarian  portion  turbinate  1  5  to  2  cm  m  diameter,  with  minute  teeth,  corolla  stiongly 
Hrched  when  open,  4  to  5  cm  dark  blaukish  purple,  thin  not  fleahv,  iilki,  the  apex 
H,lmost  returning  to  the  le\el  of  the  base  Btammai  column  glabroui  dark  purple  ts  ire 
the  anthers  of  which  the  two  lower  are  penieiilate  st\lc  jjlabrous  with  a  blunth  two 
lobed  stigma,  fruit  unknown 

This  Species,  which  is  a  snidU,  glabrous  tree  20  feet  in  height  has  long,  more 
or  le&s  lamhlmg  hianehes  It  was  dibcovered  h^  the  writer  on  the  Island  of  Ha 
wail  m  the  middle  ram  forest  zone  at  an  elevation  of  3800  feet  four  or  five 
miles  below  Kilauea  volcano,  along  the  government  road  Only  three  plants 
were  observed,  one  of  which  had  never  flowered.  It  is  a  very  handsome  species, 
and  is  associated  with  Clermontia  HawaUeims,  Cheirodendron  GaitdkhaudH, 
Cyrtandrs,  Cibotium  tree  ferns.  Ilex,  etc. 

It  is  named  after  the  Hawaiian  goddess  Pele,  whose  abode  is  in  the  fires  of 
Kilauea,  in  the  vicinity  of  which  this  tree  grows. 

The  type  is  in  the  Herbarium  of  the  College  of  Hawaii,  Xo.  8800,  collected 
flowering  in  July,  1911,  and  July  10,  1912. 

Clermontia  arborescens  (Manu)   Hbd. 
Oha  wai. 
(Plate  201.) 
CLERMONTIA  ARBORESCENS  (Mann)  Ilbd,  FI.  Haw,  Isl.  (1888)  242;— Del.  Cast.  111.  Fl. 
Ins.  Mar.  Pacif.  VII  (1893)  221.— Cyanea  atborescens  Mann.  I'roc.  Am.  Acad.  VII 
()S66)   183.— Deltasea  Waihiae  Wawra  in  Flora   (1873)   R. 
Leaves  obovate  oblong   12  to  16  em  x  4  to  G  em,  on  petioles  of  3  to  6   cm,  shortly 
acuminate    or    rounded,    narrowing    at    the    base,    creuate    or    serrulate,    coriaceous,    dartc 
green,  glossy  above,  paler  underneath;  peduncle  yeiy  short  flosliy,  two  flowered  only,  the 
pedicels  about  25  mm  or  alao  35  cm,  bracts  small,  bractlets  af  the  base  of  the  pedicels; 
calyx  green  with  a  campanulate  tube  of  about  20  mm  and  thick  obtuse  or  deltoid  lobes  of 
very  variable   length,  separated  by  sinuses  when   small   and   partly   connate   when   large; 
corolla  exceedingly  thick  and  fleshy,  strongly  arched  about  6  em  long  of  an  oien  width, 
greenish    white    or    sometimes    nream    colored    with    a    tinge    of    reddish    purple;    anthers 
glabrous;   berry  yellow   very  deeply  furrowed   and   crowned   by   the  calycine   lobes;   seeds 
pale   yellow  shining. 

It  is  one  of  the  most  common  Clermontia,  next  to  the  Oahuan  (J.  macrocarpa, 
but  unlike  the  latter  inhabits  the  middle  forest  zone  between  2000  and  4000  feet. 
It  occurs  on  the  three  central  islands,  but  is  absent  on  Oahu,  Kauai,  and  Hawaii. 
It  is  peculiar  to  the  wet  forests,  where  it  is  a  small  tree  15  to  25  feet  in  height. 
The  yellow  berries,  which  reach  the  size  of  a  little  lime,  are  eaten  by  birds  and 
the  natives.  It  is  conspicuous  by  its  monstrous  fleshy  inflorescence,  which  is, 
next  to  that  of  C.  drepanomorpha,  the  largest  in  the  genus.  The  Oha  wai  can  be 
found  along  the  Kula  pipe  line  trail,  East  Maui,  where  it  is  extremely  common. 
Also  on  West  Maui  (Kaanapali),  Molokai  (Pelekunu),  Lanai  (Ilaalelepakai), 
visitiiily  ill  company  with  species  of  Cyanea  and  Clermontia  ijrandiflora. 
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Clermontia  tuberculata  Forbes. 
(Plate  202.) 
CLERMONTIA  TUBEECUI.ATA  Forbes  Occfts.  Paiiers  B.  P.  Bisli.  Miis.  V.  (19]L>)  R, 
Leaves   obovate   to   oblong,   serrulate,   glabrous,   poriapcoiia,   tlie    vt>iiis   on    the   ii 
mde  Diiuuteiy  tiibereiilate  19.5  em  to  4  cm,  with  petioles  2  to   3  ('iii   loug;   pedunele 
flowered  5  inm  long  i)e(lii;ela   3   em,  botli   covered  with  amall   tiiberi'lea;   ealyx   tube 
pannlate  with  short  obtuse  lobes,  which    together  with  the  thick  fleshy  corolla  is  «o    . 
with  pronounced  tubercles;  antbers  dark  red,  glabrous;  berry  globose,  strongly  tubereulati 
on  the  outside  1.3  cm  in  diameter;  seeds  smooth,  yellow,  shiny,  ovoiil. 

This  small  tree,  which  reaches  a  height  of  about  12  to  15  feet,  was  discovered 
by  Mr.  C.  N.  Forbes  of  the  Bishop  Museum,  who  collected  it  on  the  Island  of 
Maui  on  the  slopes  of  ITaleakala,  in  the  wet  forests  near  Ukulele  (5000  feet). 

The  writer  collected  specimens  of  this  species  a  year  later  from  the  identical 
tree  from  which  Mr.  Forbes  derived  his  material.  One  other  tree  was  seen 
along  a  stream  bed,  its  branches  touching  the  rushing  waters,  between  I'uukakai 
hiU  and  the  Kula  pipe  line  trail,  when  in  company  with  Dr.  P.  Ceresole. 

It  comes  nearest  to  Clermontia  arborcsccns  Ilbd.,  but  does  not  grow  to  such 
a  size.  It  is  a  very  distinct  species,  differing  from  all  other  Clermontiae  in  its 
tubereulate  inflorescence,  a  character  M'hich,  however,  occurs  in  certain  species 
of  Cyanea  new  to  science. 

Clermontia  coerulea  Hbd. 
(Plate  20'.i.) 

,v.   Isl.   (1«HH)  243;— Del.  Cast.  111.  Fl.  Ins.  Mar 

Leaves  oblong  12  to  15  cm  long  2  to  4  cm  wide  on  petioles  of  3  to  G  cm  shortly 
icunnnate  Lontractiug  at  the  base  minute)*  leutiuilato  glabrous  above,  membrauoous, 
with  a  scattered  pubesience  along  the  midrib  uulerueith  peduncle  slender  2.5  to  4  cm 
long  witli  a  pair  ot  short  bracts  eonsidtrably  abo^e  the  middle,  pedicels  of  the  same 
length  or  longer  (in  HiUebrand  s  spe<.ime>  the  j  edit  els  are  shorter)  than  the  peduncle, 
bracteolatc  below  the  middle  (Htllebrand  s  statement  that  the  braeteoles  are  at  the 
middle  is  incorrect  his  specimen  of  C  cnn  ulea  which  I  examined  has  the  braeteoles 
al«o  below  the  middle)  calyx  colored  the  tube  about  1)  mm  turbinate,  the  lobes  either 
large  15  to  1(  cm  or  minutely  denticulite  coroJli  moderately  curved  about  4  em  long 
greenish  m  Klu  specimens  purplish  in  Kou  i  specimenB  of  a  thm  texture;  berry  globose 
mellow   about  2  cm  in  diameter  somewhat  furrouod 

What  ChtmoDtia  maciocarpa  is  to  Oahu  ( lomontia  coerulea  is  to  Hawaii, 
especially  on  the  southern  end.  It  is  the  most  common  Clermontia  on  the  slopes 
of  Mauna  Loa  in  Kau,  from  where  it  ranges  way  over  to  North  Kona.  It  can  be 
found  at  an  elevation  of  2000  feet  above  Naalehu,  Kau,  in  wet  rain  forests  up  tc 
an  elevation  of  4000  feet.  It  also  occurs  in  the  wet  forest  back  of  Kapua,  where 
it  extends  up  into  the  Koa  belt.  It  is  not  uncommon  in  the  forests  above  Keala- 
kekna  and  on  the  slopes  of  ITualalai  back  of  Iliiehiie.  In  Kau  it  is  a  tree  15  to 
20  feet  in  height  with  a  trunk  of  about  4  to  5  inches  in  diameter,  and  is  freely 
branching.  In  the  specimens  from  Kau,  the  calycine  lobes  are  minutely  denti- 
culate, while  in  the  Kona  specimens  the  lobes  are  broad  deltoid.  In  the  latter 
locality  it  is  a  shrub. 
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Ciermontia  Haleakaletisis  Rock,  sp.  nov. 

(Plates  204,  205.) 

Leaiea  _U  tu  dO  lid  luu^  iudii  liii^  the  short  inarguieil  pttiole  fieslit  1  'i  to  1  ("i 
wide  obtuse  obloiLg  lani-eolate  dark  green  abo^e  ]>ale  underueitb  midrib  thiik  pronii 
lent,  \eins  impressed,  pellucid  tlie  upjier  lialf  crenate  lower  lialf  entire  glabrous,  gradii 
alU  tapering  into  a  short  margined  petiole,  cvmes  m  the  l^iils  of  tie  leives  peduncle  2  to 
5  cm  long  benring  usually  6  flowers  on  pedicels  of  1  to  1  5  cm  the  bracts  linear  subulite 
ibont  7  mm  the  pedicels  bibratteolate  below  the  middle  eol^x  tube  oblong  tnrbinate 
1  5  em  slightly  pube°iceut  tlie  lobes  linear  subulate  5  mm  long  corolli  whitish  green  3  'i 
(o  4  em  long  enned  the  dorsal  slit  not  olwav  extending  to  the  bTie  sonietimee  onlv 
to  the  middle  lobes  linear  lanceolate  glallroiis  Bt^minal  column  white  pubescent  tt  the 
b-ise  as  IB  the  di^c  glabrous  in  the  upper  part  the  two  lower  anthers  teuitiUnte  et^le 
plightly  jubescent  inner  Bide  of  the  staminal  (olumn  liispid  with  white  hair  in  the 
lower  half    berrv  oblong    seeds  smooth  whitish 

A  small  tree  10  to  20  feet  tnll  vnth  fe«  veiv  rolnist  liraaches  ha\ins  at  first 
glance  the  aspect  of  a  Dracaena.  It  is  soft-wooded,  and  glabrous.  This  verj- 
curious  tree,  which  has  almost  an  antediluvian  appearance,  comes  nearly  between 
Ciermontia  and  Cyanea.  Its  decidedly  cymose  intlorescence  places  it  with  the 
former  genus,  while  the  dorsal  slit  of  the  corolla  does  not  always  extend  to  the 
base,  but  the  middle.  It  also  has  a  characteristic  of  the  jrenus  Uelissea,  and  that 
is  the  thickened  portion  or  knob  in  the  flower  bud  about  the  middle,  indicating 
the  termination  of  the  dorsal  slit ;  though  the  seeds,  which  in  Delissea  are  deeply 
wrinkled,  are  smooth  and  shining  in  the  species  in  question. 

This  remarkable  tree  is  undoiibtedly  one  of  the  oldest  forms  of  our  Hawaiian 
Lobelioideae,  as  it  is  so  strikingly  different  from  all  the  rest  of  the  Lobelioideae 
inhabiting  these  islands. 

This  particular  species  was  discovered  by  the  writer  October  11,  1910,  on  the 
Island  of  Maui,  on  the  western  slopes  of  Mt.  Ilaleakala,  on  the  crater  of  Puu- 
nianiau,  at  an  elevation  of  7000  feet,  in  a  locality  where  no  one  would  expect  to 
find  a  member  of  this  wonderful  tribe.  It  grows  in  open,  dry  scrub  in  company 
with  plants  belonging  t«  the  upper  forest  zone,  such  as  RaiUardia  platyphylla, 
Argyroxiphium  virescens,  Sophora  chryxapliylla,  Santalum  flaleakalae,  etc.  Un- 
fortunately, only  three  trees  are  in  existence,  and  as  they  are  peculiar  to  the 
above  locality,  it  will  not  be  long  before  they  will  have  shared  the  fate  of  so 
many  of  our  native  trees,  becoming  extinct,  as  cattle  have  free  access  and  browse 
on  the  lower  branches  within  their  reach.  The  writer  appealed  to  the  manager 
of  Ilaleakala  ranch  to  protect  these  trees  from  the  ravages  of  cattle,  which  he 
kindly  promised  to  do. 

The  type  speiiimeii  is  Xo.  8r)i)rt  in  thi'  llRrbariiim  of  the  College  of  Hawaii. 

CYANEA  Gaud, 

(Kittdia  Reichb.,  Marcrochilus  Presl.) 

Calyciiie  lobes  of  variable  length, 
corolla  extending  to  the  middle.  The 
erustaceoiis  shining  smooth.  Shrubs  o 
occasionally  covered  with  thorns.  Lei 
purple  or  white  in  axillary  r 
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Canipaiiiiliiceiie. 

The  jrenus  Cyanea  is  endemic  in  tlie  Ilawaiiau  Islands  and  possesses  more 
species  than  either  Clermontia  or  Delissea.  All  the  species  are  shnibby,  with 
three  exceptions.  One  species,  V.  Icptostegia,  reaches  40  feet  in  height,  and  is 
the  tallest  of  any  of  our  Lobelioideae.  The  frenns  consists  of  many  species,  31 
having  been  so  far  described,  while  many  more  have  been  discovered  by  the 
writer  which  will  be  published  in  a  monograph  on  this  tribe,  brinjring  the 
number  of  species  of  Cyanea  probably  np  to  45,  or  even  more. 

The  genus  Cyanea  consists  of  milky  shrubs  or  trees  with  a  single  erect  or 
branching  stem,  which  includes  a  medullary  cavity.  Flowers  are  arranged  in 
racemes. 


KEY  TO  THE 


Calyeine  lobes  sliorter  tliaii  tlie  tube. 

Flowers  grayish  wliite  or  cream  v< 
Calyeine  lobes  longer  tlian  tlje  tube. 


Cyanea  arborea    (Gray)    Hhd. 
{I'lates20(j,  207,  208.) 
CYANEA  ABBOEEA  (Gray)  HM.  Fl.  Haw  Isl.   (1888)   261;— Del  Cast.  HI,  Fl.  Tna.  Mar. 
[■acif.  VII   (3S92)   219.~DelIsaea  coiiacea  var.  3  A.  (ira.y   1.  <t.  p.  UR;-^H.  Manii 
1.  p.  p.  178. — Delissea  arborea  H.  Mann  1.  e.  p.  180.— Cyanea  longlfolla  Heller 
1.  c.  p-  909. 

Leaves  eessile  oblanceolate  40-65  cm  x  7.12.5  cm,  sliortly  afunuiiiite  ot  younded  and 
apiculate,  gradually  narrowing  toward  the  base,  faintly  dentate,  but  almost  entire  and 
wavy  towards  the  base,  glabrous  or  pnbeseent  along  the  rib,  glossy,  ehartaeeons  to  coriaee- 
ons;  peduncle  slender  but  stiff  13-30  cm  long,  almost  naked  above,  closely  many  flowered 
in  tie  last  fourth,  pedicels  short  3,8  ram;  bracts  2-4  mm;  hractlcts  1  ram;  calyx  subglobose. 
glabrons,  shortly  toothed,  the  tube  6  mm;  corolla  slender  moderately  curved,  subereet  .I 
cm  long,  0  mm  wide,  glabrons  grayish  white,  rather  thin,  witli  a  ileep  dorsal  slrt  and 
connivent  lobes;  staiiiinal  column  glabrous;  berry  globose,  faintly  ribbed,  10-12  mm  in 
diameter. 

A  tree  12  to  24  feet  tall  of  palm-like  habit  with  a  crown  of  leaves  at  the  apex 
of  the  stem,  the  latter  measuring  about  4  inches  in  diameter  or  more. 

This  is  one  of  the  most  handsome  Lobelias  which  the  islands  possess.  Unfor- 
tunately it  is  exceedinj!;Iy  scarce,  and  the  writer  fears  that  it  has  become  extinct. 

Where  there  was  once  a  forest  at  IJlupalalnila  there  is  now  only  grassland 
with  planted  Eucalypti.  The  writer  met  with  only  one  single  plant  in  a  small 
gulch  which  was  inaccessible  to  cattle.  For  three  days  the  writer  searched  for 
this  beautiful  Lobelia,  and  he  had  nearly  abandoned  all  hope  when  he  saw  this 
handsome  plant  hidden  in  a  small  and  very  narrow  gulch.  It  evidently  is  thf 
last  of  its  race.  In  the  whole  district  of  lllupalalnia  there  is  now  no  forest  at 
all,  only  here  and  there  stands  a  tree  of  the  araliaceous  species  Pterotropia 
dipyrena. 

Cyanea  comata,  another  beautiful  lobeliaceous  plant  once  common  in  this 
district,  has  vanished  forever. 

The  plant  is  peculiar  to  ITaleatala,  Ulupalakua.  IMaiii,  and  was  once  plentiful 
at  an  elevation  of  4000  to  5000  feet.    It  Howers  in  the  early  spring. 
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C  a  iiip  a  1 1  111  acea  e- (looden  i  a  ceae. 

Cyanea  leptostegia  A.  Gray. 
Ilahalua. 
(Plate  209.) 

CYANEA  LEPTOSTEGIA  A.  Gray  Proe.  Am.  Acad.  V.  (18(i2)  149;— Mann.  Proc.  Am. 
Acad.  Vli  (JStili)  1S4;—  Wawra  in  Flora  (1873)  47;— Hbd.  Fl.  Haw.  Isl.  (1SS8) 
261;— Del.  Cast  HI.  PI,  Ins.  Mar.  Pacif.  VII  (1892)  219;— Heller  PI.  Haw,  Isl. 
(1897)   90S. 

Leaies  aeeaile  narroi^  lanceolate  40  to  48  cm  x  4  to  5  cm  Ipnticulate  ot  aubentire 
glabrous  shining  ehartaceous  the  midrib  of  the  lea\e«  hollow  leaves  of  voung  plants 
lobed  the  lobes  extending  Eometimes  to  the  midrib  peduncle  (with  flower)  2  to  3  cm 
slender  nalel  below  manv  flowered  at  the  apei  10  to  20  flowers  in  a  irowded  cluster  on 
pell  eH  ot  about  8  mm  bracts  linear  twiee  as  long  is  tht-  br<i(tlets  calvx  glibrous  the 
tube  (.vUndrical  lobes  linear  or  fiJatorm  sometimes  4  cm  long  corolli  dark  purplibh  rel 
glabrous  scmierect  an]  slenler  about  4  cm  long  anl  4  min  broad  anthei's  glabrous  )  eiry 
ovoid    \ellow   crowned  b>   the  filitorm  lalycine  lobes 

The  Hahalua  ^vliich  reaches  a  height  of  sometimes  40  feet  or  about  H  m  hd& 
a  pronounced  paim-hke  habit,  possessing  a  single  erect  trunk  which  is  densely 
covered  in  its  upper  portion  with  rhomboid  leaf-scars,  bearing  at  the  end  a  crown 
of  sessile  leaves. 

The  Hahalua  is  peculiar  to  the  Island  of  Kauai,  where  it  inhabits  the  middle 
forest  zone  on  the  leeward  side  in  the  .Irier  and  more  open  districts.  It  is  as- 
sociated with  Aniidesma  platypkylhim  var.  ^.,  Xylosma  Hau-aiieiise,  Maba 
sandwicensis  var.,  Ptstmia  sandwicensis,  Cyanea  spatkulata,  and  Cyanea  hiriella. 
It  flowers  in  the  summer  months. 

Numerous  species  of  caterpillars  feed  on  the  fruits  and  withered  flowers 

The  leaves  of  the  young  plants  are  always  lobed,  a  characteristic  found  quite 
often  in  young  plants  of  Cyaueae,  especially  in  those  of  Section  III  Palmae- 
formes.    The  milky  juice  of  this  species  is  yellow. 

goodeniaceae:. 

The  family  Goodeniaceae  consists  of  13  genera,  of  which  10  are  only  found  in 
Australia.  The  species  number  291,  of  which  27  are  not  found  in  Australia.  In 
the  Hawaiian  I.slands  only  the  genus  Scaevola  is  represented  of  this  family,  with 
a  few  species, 

SCAEVOLA  L. 

Flowers  hermaphrodite,  zygomorphous,  pentameroiia.  Calyx  tube  adnatc  to  the  ovary, 
the  limb  very  short,  annular,  truncate  or  5-parted.  Tube  of  corolla  dorsally  slit  to  tha 
base,  all  lobes  nearly  of  equal  length  or  the  two  superior  ones  shorter.  Filaments  linear, 
anthers  froe.  Ovary  inferior,  rarely  very  shortly  superior,  bi-locular,  ovules  solitary  in 
each  locale,  erect,  anatropous.  Style  entire,  the  margin  of  the  indusium  eiliate,  very 
rarely  glabrous;  stigma  truncate  or  subbilobate.  Fruit  indehiscent,  exocarp  fleshy  suc- 
culent, or  suberose,  endocarp  hard,  ligneous,  or  bony,  rarely  crustaceous.  Seeds  solitary. 
Embryo  as  long  as  the  albumen,  with  terete  or  foliaceous  cotyledons. — Herbs,  shrubs  or 
small  trees  with  alternate,  rarely  opposite  leaves,  which  are  toothed,  serrate,  or  entire. 
Flowers  rarely  solitary,  usually  in  cymes,  bracteate  and  bracteolate,  sessile  or  pedicellate. 
Corolla  white,  purple  or  yellow. 

The  g-enna  i;oiisists  of  83  species,  distributed  over  Australia,  hut  mainly  West 
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Goodeniiiceae. 

Australia,  India,  a  few  in  New  Caledonia  and  6  endemic  species  in  the  Ila- 
waiiaD  Islands,  with  one  other  8.  frutescens  (Mill.)  Krause,  of  wide  distribution. 

KEY  TO  THE  SPECIES. 

Leaves  oboviite  oblong,  tootlied  or  serrate. 

Cymes  short,  crowded,  leaves  pubescent S.  procera 

Cymes  long,  many  flowered;  leaves  glabrous S.  ChaniissoniaJia 

Scaevola  Chamissoniana  Gaud. 

Xaiipaka  or  Naupaka  kualnivi. 

(Plate  210.) 

SCAEVOLA  CHAMISSONIANA  Gaud.  Bot.  Voy.  Uranie  (1826)  461.  t.82;— Hook,  et  Arn. 
Bot.  Beeeh.  Voy.   (1832)  89;— Endl.  Fl.  Suds,  Ann.  Wiea.  Mus,  I,   (1838)   170  no. 
1(143;— BO.  Prodr.  VII.  (1839)  50(i;-=-A,  Gray  in  Proc.  Am,  Aead.  VII.  (1H67)  187;— 
Hbd.  PI.  Haw.  Isl.  (1888)  267;— Del  Cast.  III.  Fl.  Ins,  Mar.  Pnc.  VI.  (ISeo)  216;— 
MB  B  K  D  ze       L 

— S  CliamlsBonlana  H  H 
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4000  feet  and  e\en  higher,  several  varieties  ha\e  been  described.  Krause  in  his 
monograpli  on  the  Goodeniaceae  of  the  world  distinguishes  three  varieties  of 
this  species:  (1)  var.  piihcscens  (Nutt.)  Krause,  from  Kohala,  Oahu,  (2)  var. 
hracteosa  Hbd.  from  Mani,  Hawaii,  and  Jlolokai,  and  (3)  var.  cylindrocarpa 
(Ilbd.)  Krause,  from  Lanai. 

There  are  many  more  varieties  of  this  species  in  the  writer's  passes-sion,  which 
belong  all  to  shrubs  and  therefore  do  not  come  within  the  scope  of  this  book. 
Plate  210  shows  a  branch  from  the  typical  S.  Chammommia,  as  it  occnrs  in 
the  forests  of  Oahu. 

Here  may  be  recorded  another  species,  the  Ohenaupaka  of  the  natives  or 
Scaevola  glab)-a  II.  et  A.      This  latter  plant  often  reaches  a  height  of  fifteen 
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Ooodeuiaceae-Oompositae. 

ieet,  but  is  suldtiiu  ;i  true ;  it  grows  usually  iu  out-of-the-\\iij'  ])liices>,  !\h  on  tli<!  sum- 
mit ridget)  of  tlie  mountains  of  Oaliu,  and  in  the  swampy  forest  and  borders  of 
great  bogs  on  Kauai,  usually  at  an  elevation  oi'  from  3000-5000  feet.  The  flowers 
are  the  largest  of  the  Hawaiian  Naiipahn,  and  are  bright  yellow. 

Scaevola   procera    llbd. 

Aaupaka  or  Aaapaka  kuahiwi. 

SCAEVOLA  PEOCBBA  Hbd.  Fl.  Haw.  Isl.  (1888)  268;— Del  Cnst.  111.  Fl.  Ins.  Mar.  Pac. 
Vn.  (1892)  217;— Helier  in  Mmnes.  Bot.  8tnd.  Bnll.  IX.  (1S97)  iHJ;— Kraiiae  Das 
I'iizcorcioh  LIV.  4.  277.  (IfilS!)  123.— Lobelia  procera  O.  Ktzo.  Bev.  Gen.  PI.  II. 
(JS91)  378. 

Branches  terete,  densely  and  shortly  cinereons  tonientose,  adult  ones  somewhat  giabrons, 
and  barbellate  in  the  leaf-axils;  leaves  ehartaceoiis  obovate-obloug  or  lanteolate-oWong, 
a«uiiiiiiate  at  the  apex,  contracting  into  a  petiole  of  1  to  l.(i  eiii  rarely  longer,  margin 
acutely  serrate-dentate,  or  the  base  entire,  (i  to  15  cm  long,  2.5  to  4,5  cm  broad,  Hparaely 
hispidnlotis  above,  pubeaeent  beneatii,  witi.  distinct  sad  prominent  nerves;  flowors  large 
in  axillary  ilivarieate  trichotomonH  cymes  which  are  cinereous  tomentnlose,  and  shorter 
than  the  leaves;  bracts  linear  lanceolate,  aente,  2  to  4  rom  long,  ovary  obovoid-obloiig, 
pubenilons  or  subglabroiis,  about  4  mm;  calyx  lobes  very  short,  obsoletely  deltoid-ofate, 
Bubatute,  with  eiliolate  margins;  corolla  white  with  pnrple  streaks,  1.8  to  2.5  cm  long, 
outside  spareely  but  iifsido  densely  pubernlous,  the  subpatent  lobes  shorter  than  the 
tnbe,  with  somewhat  broad  wings;  stamens  at  the  base  little  dilated,  the  filiform  fila- 
ments 7  to  8  ram  long,  anthers  elliptical -oblong,  truncate,  much  shorter  than  the  filaments; 
style  somewhat  coinplanate,  sparsely  pubernlous,  quite  glabrous  at  the  apex,  little  shorter 
thanthe  corolla;  induaium  with  the  upper  margin  shortly  eiliate;  fruit  ovoid,  glabrous,  6 
mm  long,  3  to  4  nun  thick,  indistinctly  and  longitudinally  costate. 

This  rather  handsome  species  occurs  as  a  shrub  and  small  tree  15  feet  or  so 
high  on  several  islands  of  the  Hawaiian  ^roup,  but  is  most  eomnn)n  on  Mololtjii. 
It  resembles  somewhat  S.  mollis.  It  was  first  found  by  Ilillebrand  on  Molokai 
at  the  Pali  of  Pelekunu  Valley,  It  was  collected  l)y  the  writer  March,  1910, 
flowering  and  fruiting  back  of  Kamoku,  near  Kawela  swamp  (no.  6159),  and 
again  at  Wailau  pali  (no.  7031  and  703fi),  Molokai.  On  Kauai  he  collected  it 
back  of  Lihue  on  the  Haupu  range  with  almost  entire  leaves,  floweriug  Slarch  li), 
1909.      (College  of  Hawaii  Herbarium.) 

COMPOSITAE. 

The  Composite,  or  Sunflower,  family,  is  the  largest  family  of  plants,  com- 
prising over  800  genera,  with  more  than  10,000  species.  The  Composite  family 
is  considered  one  of  the  youngest  of  the  plant  families,  aa  some  of  its  tribes  are 
still  in  full  evolution. 

It  is  distributed  over  the  whole  Olobe,  and  is  represented  in  these  islands  by 
about  60  species,  only  a  few  of  which  become  trees.  Of  striking  character  is 
the  well-known  Hawaiian  Silversword,  ArgyroxipUinm  saiidwicense  (Hinahina), 
with  its  variety  macrocephalum  from  ITaleakala  crater.  Some  of  the  arborescent 
specifs  of  Hawaiian  Compositae  iubabit  the  high  mountains  of  the  group,  up  to 
;ui  elevation  of  over  10,000  feet. 
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Conipositiio. 

KEY  TO  THE  GEXERA. 

Flowerheads  small,  yellowish: 
Style  of  fertil  flowers  Wfid: 

Bracts  of  involucre  in  one  row  free Dubautia 

KriLcts  of  Involucre  foimate Eailiardia 

Flower  heads  large,  two  inches  or  more,  bron-nish  yellow: 

Style  of  all  florets  entire  or  shortly  biilentate Hesperomaniiia 

DUBAUTIA  Gaud. 

Flowerheads  homoganioiis,  discoid,  all  florets  hermaphrodite  and  fertile.  Involucre 
turbinate,  with  5  to  10  equal  hnicta  in  one  row;  reeeptaele  naked  or  paleaceous,  tlie 
paleae  corresponding  in  number  to  the  inner  florets;  corolla  tubular  with  a  5-fid  limb; 
anthers  purple,  shortly  appendieulate;  style-brandies  revolnte;  aehenea  hispid,  4  to  5 
ribbed,  with  several  shortly  ejliate  raya  in  a  single  row.— Shrubs  or  HmaiJ  trees  with  op- 
posite or  ternate  leaves  which  are  either  -Bessile  or  subsessile,  tlie  leaves  are  parallel 
nerved,  witli  a  slightly  branching  middle  nerve,  and  remind  one  of  the  lenvea  of  species  of 
Plantago  or  Bupleurum.      Inflorescence  terminal,  paniculate  or  corymbose. 

The  genus  Uiibantia  is  strictly  Hawaiian  and  is  closely  allied  to  the  genus 

RaillardJa,  which  is  also  peculiar  to  the  Hawaiian  Islands.     It  consists  of  seven 

species,  only  two  of  which  attain  the  height  which  entitle  them  to  be  called  trees ; 

the  remaininj;  five  are  shrubs.     The  Uubautiae  or  Naeitae,  as  the  Hawaiians  terra 

thase  plants,  are  peculiar  to  the  wet  rejrions  of  the  middle  forest  zone,  and  reach 

their  liest  devehipiiient  on  the  Island  of  Kauai,  when;  five  species  are  found. 

Dubautia  plantaginea  Gaud. 

\aoiiac. 

(PlHfe  211.) 

DUBAUTIA  PLANTAGINEA  Gaud.  Bot.  Voy.  Uranie  (]82fi)  4(1D.  pi.  84;— Leas  in  Lin- 
naea  VI.  (IM3i)  162;— Kntll.  Fl.  Suds.  (1836)  n.  99H;— A.  Gray  Proc  Ain.  Ae. 
V.  (]8(i2)  134;— Wawra  in  Flora  (18T3)  7(i;— Hbd.  PI.  Haw.  lal.  (1888)  222;— 
Hoffmann  in  Hng].  et  I'rantl  Pflzfam.  IV.  5.  (!8R9)  248.  fig.  120.  Q.;— Pel  Cast. 
111.  Fl.  Ins.  Mar.  Pac.  VI.  (1890)  313;— Heller  in  Minnes.  Bot  Stud  Bull.  IX. 
(1897)  918. 

Leaves  opposite,  lanceolate  10  to  £0  cm  x  S  to  2(1  mm,  acute  gradually  contracting  at 
both  ends,  clasping  with  the  narrow  base,  entire  or  remotely  dentieulate  in  tlie  upper" 
half,  strongly  7  to  13  nerved;  panicle  pubescent,  pyramidal,  1.^  to  25  cm  long,  pro.iectin^ 
beyond  the  leaves,  with  horiaontal  branches,  the  lowest  5  to  T.,')  em  long,  tlie  ultimate 
pedicels  2  to  3  mm,  racemoaely  arranged;  heads  cylindrical,  florets  7  to  10,  involucral 
bracts  7  to  8;  receptacle  mostly  nahed;  corolla  orange  eoloteil,  exserted;  style  tranches 
levolute;   pappus-rays  linear-subulate,  with  upright  ciliae. 

The  Naenac  is  a  small  tree  of  10  to  16  feet  in  height  with  a  short  trunk  of  a 
few  inches  in  diameter.  The  branches  are  very  slender,  spreading,  and  bear  at 
their  ends  lon{f,  lanceolate,  bright-j^reen  opposite  leaves,  which  are  strongly  7  to 
13  nerved.  It  is  a  strikingly  handsome  tree  when  in  fidl  flower,  which  is  from 
about  July  to  Aiirrust,  varj-infr,  of  course,  accordinfj  to  locality.  The  small  yellow 
flowers  are  borne  on  a  larfie  pyramidal  panicle  which  projects  beyond  the  leaves, 
about  ten  inches  or  more  in  length,  drooping  or  standing  erect.  The  corolla  is 
orange-colored  with  a  slender  tube  which  dilates  into  a  bell-shaped  (campanu- 
late)  limb  with  retlexed  lobes.  The  flowers  have  the  odor  of  bee's-wax,  and  are 
ofteu  purplish  instead  of  yellow. 
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Conijiositiie. 

The  Naciiac  is  more  or  less  common  on  (ill  the  isbiiids,  but  particularly  ou 
Oahu,  where  it  can  he  foiiuil  at  an  elevation  of  2000  feet  at  the  head  of  Pauoa 
valley,  at  the  foot  of  Koiiahuaiiui.  On  Maui  it  is  very  common  at  the  west  end 
at  a  lower  elevation  along  Ilonakawai  gnlch,  back  of  Kaanapali,  as  well  as  at 
Honokahau.  On  Ilaleakala  it  is  plentiful  alonj;  the  jriilehes  near  Knla,  at  3000 
feet,  and  is  scattered  in  the  rain  forest  near  Waikanioi  and  Puukaliai  above 
Olinda  at  an  elevation  of  4000  feet.  Occasional  phuits  can  be  found  in  the  crater 
of  Haleakala  in  Kaupo  Gap  at  an  elevation  of  5000  to  (iOOO  feet,  tofjether  with 
Jiaillardia  sp„  Argyroxiphimn  viresccns,  Lobelia  Iiypoleiica,  Geranium  multi- 
ftoruni.,  etc.  On  Hawaii  it  is  found  in  the  monntaiua  of  Kohala,  as  well  as  on  the 
slopes  of  Hualalai  at  about  6000  feet,  in  company  with  Dodonaon,  Styphclia, 
Coprosmaj  etc.,  on  black  cinder.  On  Kauai  it  is  {rrofiiirious  ;ilo;iir  \V<n;il;ii!  utrcjiiii 
together  with  Diihautia  laevigata  and  other  plants. 

It  is  peculiar  to  the  rain  forest,  where  it  resiches  its  best  development,  but  can 
occasionally  be  found  in  the  drier  districts.  On  Oahu  it  is  also  plentiful  in  the 
mountains  of  Pnnaluu  at  an  elevation  of  2000  feet. 

Another  species,  Dubantia  laxa  Hook,  et  Am.  occurs  on  Oahu,  thoujih  a  shrub. 
The  writer  discovered  a  variety  of  this  latter  siiecics  on  Kauai  at  the  central 
plateau  in  the  swampy  forests  and  on  the  borders  of  the  jrreat  open  bofjs  at  an 
elevation  of  4500-5000  feet.  It  is  a  small  tree  15  to  18  feet  in  hei-iht  with  few 
spreading  branches,  which,  together  with  the  leaves  ar(!  hirsute  with  whitish- 
gray  hair.  The  inflorescence  is  a  larpre  hirs\ite  corymb,  beariiis  dark  oran^^- 
yellow  heads  of  6  mm  in  diameter  on  pedicels  of  12  mm.  It  differs  from  the 
species  in  the  larjre,  orange  colored  ftower-heads  which  are  on  long  pedicels, 
while  in  1he  si)eeips  they  are  nearly  snbsessile.  It  may  be  known  iis  Dubniitin 
tM.m  H.  et  A,  var.  pnlicrUula  Koi'k  vai-,  tiov. 

RAILLARDIA   („iiid. 

The  }^enns  Raillardia  differs  I'imih  Dub^nilia  m  ils  iiliuimsi'  |iaii|ius-rays  and 
usually  naked  receptacle;  flower- 1 leads  as  in  Ihihautia, — Slinil)s  or  trees  with 
ternate,  alternate,  or  opposite  leaves,  with  viiriuus  venations;  ihiwci-s  in  teniiiiial 
racemes,  panicles  or  corymbs,  yellow. 

The  genus  Raillardia  is  peculiar  to  flic  llawjiiiiui  Islands,  though  if  is  of 
American  affinity,  as  it  is  closely  related  to  tiie  California  genus,  Raillardella, 
established  by  Gray,  with  four  species  peculiar  to  the  high  mountains  of  the 
Sierra  Nevada  and  Yosemite  district  at  elevations  from  8000  to  11,000  feet. 
Jfost  of  the  Hawaiian  Raillardiae  inhabit  our  high  mountains  to  au  altitude  of 
11,000  feet,  but  a  few  species  (shrubby)  occur  as  b)w  as  2500  feet,  or  even  lower. 

The  arborescent  species  are  found  at  high  elevations  only.  The  California 
Raillardella  are  acaulescent  herbs  with  sttuit,  creeping  rootstocks. 

The  species  of  Raillardia  are  not  at  all  clearly  defined,  in  ITilh'l)rand's  Flora, 
and  need  a  revision.    A  few  species  run  info  each  other  so  that  it  is  sometimes 
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Compoaitae. 

very  difficult  to  distingnisli  them.  Some  species  will  have  to  be  united,  and  per- 
haps one  or  two  new  species  described,  as  they  do  not  fit  in  Hillebrand's  key  to 
the  species. 

KEY  TO  THE  SPECIES. 

Leaves  witli  a  viatoiis  pubescence;  infloreecenee  pauiciilate R.  arliorea 

Leaves  silky  pubescent,  lanceolate  acute E.  stmthloloides 

Leaves  glossy,  stiff  •■niate;  flower  heads  in  a  foliose  raceme E.  Menziesii 

Raillardia  arborea  Gray. 

Naenae. 

(Plate  212.} 

RAILLARDIA  ARBOEBA  Gray  in  Proc.  Am.  Acad.  V.   (1S62)   IIU;— H.  Slaiin  Proc.  Am. 

Acad.  VII.  (18(i7)  17(5;— Hbii.  Fl.  Haw.  Isl.  (I8SS)  228;— IIofEiii,  in  F.ag.  ct  Pranti 

IV.  5.  (1S89)  248;— Del  Oast.  IIJ.  PI.  Ins.  Mar.  Pac.  VI  (1890)  213. 

roung  branchee  and  inflorescence  hirsute  with  glandular  liairs;   leaves  ternate,  cloae, 

sessile  with   a  broad   base,  but  not  clasping,   3   to  5   nerved,  hispid   and   viscid   as  is  the 

inflorescence;  the  foliose  panicle  8  to  10  cm  long,  involucre  of  9  to  14  bracts  with  22  to  45 

florets;  corollae  glandular;  achenes  glabrous. 

This  species,  which  inhabits  the  dry  upland  slopes  of  Mauna  Kea,  is  by  no 
means  common.  It  is  usually  a  shrnb  or,  when  growing  in  black  cinder  at  an 
elevation  of  10,000  to  11,000  feet,  a  tree  of  about  20  feet  in  height  with  a  tnink 
a  foot  in  diameter.  The  writer  saw  only  a  few  trees;  the  best  developed  speci- 
men grew  at  a  little  over  10,000  feet  on  the  slopes  of  Mauna  Kea  above  Kemole ; 
above  Waikii  at  9000  feet  elevation  it  was  a  shrub,  as  well  as  back  of  Naxi  crater 
on  the  windward  slope  at  8000  feet.  These  arborescent  Raillardia  have  a  peculiar 
odor,  and  their  presence  can  bi  detected  long  before  the  plants  are  reached, 
when  once  familiar  with  the  odor.  This  applies  also  more  or  less  to  the  shrubby 
species  of  the  lower  forests.  Kaillardia  arborea  is  associated  with  Styphelta 
Grayana,  Geranium  ciineattim  var.  y.,  Kaillardia  stnithinloides,  Sophora  cliry- 
sophyUa,  Bubus  Hawa/iieiisis,  Coproama  montana,  Btimex  giganteus,  etc.  It  can 
stand  severe  frost,  and  is  sometimes  eovered  with  snow  during  part  of  the  year. 
Raillardia  struthioloides  Gray. 
Nai'iiae. 

RAILLARDIA  STRUTHIOLOIDES  Grav  in   Proc     ^m    Acid    V     (I'^es)   134;— H.   Mann 

Proc.  Am.  Aead   Vll    (18I)7J   37h,— Hbd    PI    Hiw    Isl    (ISSS)  22S;— Del  Cast.  111. 

Fl.  Ins.  Mar.  Pacif   VI   (1890)  214 

A  small  tree  6  to  7  m  high,  with  a  trunk  of  abont  22  cm  m  diameter,  the  branches 

caneseent  with  a  silky  not  glandular  pubescence,  leaves  closely  crowdeil,  erect,  imbricate, 

or  at  length  spreading,  lanceolate,   5   cm   long,   8  to   14  mm   wide,   acute,  broadly  sessile, 

entire,  coriaceous,  rather  concave  when  joung,  with  3  to  5  indistinct  nerves,  dull  opaque, 

caneseent  with  soft  appressed  hairs   scsbroua  on  the  margin    but  not  eiliate;   inflorescence 

a  raceme  or  panicle  10  to  I'l  cm  long,  ■with  rccuried  pediceli,  heads  12  mm,  involucre  8  mm, 

pubescent,  of  7  to  11  bracts    floret'*  12  to  22,  the  corolla  almost  tubular,  not  exserted. 

This  Species,  which  is  usually  a  shrub,  but  often  a  tree  of  20  feet  or  so  in 
height,  ascends  the  highest  of  any  of  our  Raillardia,  as  it  can  be  found  at  an 
elevation  of  11,500  feet  on  Mauna  Kea.  The  tnmk  is  not  thicker  than  about 
nine  inches.     It  differs  from  E.  arborea  in  not  being  viscous,  but  covered  with 
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a  silky  caiioseeiit  piibescxmi^e  whicli  in  not  j;lH!iilul;ir.  Thi'  leaves  iiro  lanceolate 
ai'ute,  Jeathery  in  tpxlnre,  and  coneavo  when  ydnjii;.  The  tlowtsrs  are  yellow. 
It  38  found  lower  tlown  in  yoiiiii;niy  \vitii  Arrjiji-D.rii^liiintt  xanihvicC'i.''e,  or  Silver- 
sword,  Silfjie,  etc. 

Raillardia  Menziesii  (iray 

Xaeiiar. 

(Plates  213,  211.) 

EAILLARDIA   MBNZIESH   Gray    Proe.    Am.    Acad.    V.    (lSli2)    133;— Manu    Proe.    Am. 
Ai:kI.   \1I,   ()MU7)   ]7(i;— Wawra  in  Flova   <!S73)   79;— Hbd.  Fl.  Hiuv.  Isl.   (1S88) 
:;::,S;— [[offiii.  in    Kngl.   ct    I'rantl   Pflzfam.   IV.  r,.   (I8S9)    248;— «el  Cast.   III.   Fl. 
Ills.  Mar,  I'ac.  VI.  (ISSO)  214. 
A  Bhrub  Of  small  tree,  braiifhes  stiff  aiul  stout,  or  at  lower  plevatioii  profusely  branch- 
ing,  densely  foliose,  diLeceoiis  or   with  a   riifoiia   bisiiid   not   gbindular  iiiibeseeiiL-e;   leaves 
ternate   or   opposite,   sessile,   elliptical- oblong,  or  lanceolate,   acuiuiuate,  entire,   or   faintly 
and  remotely  deuticnlate,  coriaceous,  3  to  a  nervei,  glabrate  wlieu  full  grown,  bat  retain- 
ing a  fringe  of  stiff  scabrous  eiiiae  among  the  margins;   beads  10  niiu  ot  less,  few   in   a, 
foliose    raceme    or    panicle    of    5    cm    or    mote,    ou    pedicels    of    2    to    8    mui;    involucre 
obconical,  or  oblong,  florets  2  to  2.i,  bnt  nstially  only  2  to   JO,  coroilae  funiicl-sbaiieil,  not 
exserted;  achenes  glabrous  or  sligbtlj  hispid,  riljbed. 

The  typical  Raillardia  Menziesii  Gray.  (no.  8621  and  8j41j,  in  Wiv  llerbarinm 
of  the  College  of  Hawaii)  is  a  shrub  with  stiff  stout  branches  and  thick,  fleshy 
leathKr,y,  ternate  leaves,  and  occnrs  on  and  near  the  summit  of  Mt.  llaleakala  at 
au  elevation  of  from  7000-10000  feet.  At  6000  feet  elevation,  and  in  trulclies 
at  7000  feet,  above  Ukulele,  ou  the  same  mountain,  there  are  iiuite  a  number  of 
trees  some  of  them  20  feet  high  and  pictured  on  plate  21-1;  the  leaves  are  thinner, 
opposite,  and  approach  more  Raillardia  lineam  (riiud,  lu  ordet  to  ascertain  the 
identity  of  the  tree,  the  writer  sent  several  speeimens  of  the  species  in  (inestion 
lo  the  Gray  Herbarium  for  comparison.  In  the  absence  of  I'rof.  M.  L.  B^rnald, 
irr.  E.  W.  Sinnott  kindly  compared  the  material,  of  whieh  he  writes  as  follows: 
"Of  ff.  Menziesii  we  have  but  two  sheets,  one  of  them  tlie  tj-pe.  Your  speci- 
mens no.  8621  and  8546  (the  latter  from  the  summit  of  Mt.  Tlalealtala  with 
ternate  leaves)  are  obviously  typical  //.  Menziesii  upon  comparison.  The  other 
two,  no.  8ri73  and  8590,  (the  latter  a  specimen  from  the  tree  figured  on  plate  no. 
214)  are  probably  referable  to  the  same  species,  but  seem  to  approach  li.  lineans 
Gaud.  These  two  species  are  plaeetl  next  each  other  by  Dr.  Gray,  in  his  review 
of  the  genus  in  18(12." 

The  writer  collected  the  typieal  //.  Iii>rari.<  ou  tito  lav;i  fields  of  Analii,  Kahi- 
kinui,  southern  slopes  of  Jit.  llaleakala  where  It  is  a  shrub  ;i  U-vt  hl.^h  at  2000 
feet  elevation.  At  present  it  will  be  advisable  to  retain  the  tree  in  (piestion 
under  li.  Menziesii  rather  than  creat*!  a  new  speci(«,  until  the  vast  Hawaiian 
composite  materia!  is  tbnron.irhly  worked  up  and  nioito^'ra])lii'd. 
HESPEROMANNIA  A.  Gray. 
llfM-ls    lioniogaiuou^.   all    florets   beruiaplirodite    ;<n.l    ':<\\i;<\.       Involucre   turbinjitc-cam- 
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Corapositae, 

inner  bracta  longest,  linear  lanceolate,  the  outer  ones  short,  ovate.  Eeceptaple  flat 
naked.  Corollae  regular,  slender,  deeply  5-cleft  into  linear  neiite  strniglit  lobes.  Stamens 
Bflixed  to  tlie  base  of  tlie  corolla,  tbe  anthers  long  linear,  united  until  fertilization,  ex- 
serted.  Style  flliforni,  long  esserteil,  shortly  bi-dentate  or  entire.  Arhenes  linear-oblong, 
5-angular,  with  several  faces  ribbed.  Pajipns  of  njany  pluri-seriate  stiff  and  senbrous 
capillary  bristles  wliich  are  twice  tlie  length  of  the  achene.— Trees  or  shmba  with  very 
hard  grained  wood.  Leaves  alternate,  penui-nerved,  entire.  Heads  large  and  few  in 
terminal  chisters,  or  in  tlie  forks  of  the  branches.      (Corolla  brownish-yellow. 

This  most  interesting  Hawaiian  pemis  consists  of  thrw  species  two  of  which 
become  arborescent.  The  genus  belongs  to  the  tribe  Mutlsieae  which  is  ehieHy 
.American,  but  especially  occurring  in  the  South  American  Antles.  It  has  been 
called  the  Hawaiian  Thistle  tree. 

Hesperomannia  arborescens  Gray. 
(Phite  215.) 

HESPEKOMANNIA  AEBOEBSCBNS  Oray  in  Proc.  Am.  Acad.  VI.  (IRfifl)  r>5i;—K.  Mann 
m  Proc,  Am  \cn.l.  VLl.  flS67)  ITfi;— Brighan)  in  Mem.  Bost.  Soe.  Nat.  Hist. 
I  4.  (IhfiS)  ry27  p.  -(I.— Wawra  in  Flora  (1S73)  70;— Hbd.  Fl.  Haw.  Isl.  (18HS) 
233;— Pel  Cast   III.  Fl.  Ins.  Mar.  Paeif.  VT.  <]89(l)  215. 

Leaves  glabrous,  dark  on  both  faces,  thin  chartaeeoiis,  or  often  somewhat  tleshy  in 
texture  when  fresh,  and  minutely  pubescent  with  grnyiah  hairlets  when  young,  especially 
along  the  ^eins  and  midrib,  obovatc  oblong  12  to  34  cm  Ions,  *  to  20  cm  wide,  with 
redflish  midrib  and  petiole,  the  latter  2  to  4  em;  binntly  aeuminate,  crenate-dentatc,  often 
sub-entire;  heads  about  5  cm  high,  5  to  7  in  a  terminal  cluster  or  cyniose  umbel  on  thick 
pedicels  of  about  10  to  14  mm;  involucre  2.5  em  high,  quite  glabrons,  its  bracfs  in  4  to  T 
rows,  corolla  24  to  30  mm,  divided  to  the  middle,  anthers  a  to  1(1  mm,  iU'hcnes  glabrous, 
13  to  14  mm,  linear-oblong,  the  tiiwnj'  pappus  twice  tliat  length 

The  first  tree  of  this  species  was  discovered  by  II.  Maun,  on  the  Island  of 
Lanai  on  the  highest  riilge;  Hillebrand  writes  that  he  saw  about  eight,  four 
years  later.  Dr.  E,  C.  L.  Perkins  who  thoroughl.i'  explored  the  islitiids  for  in- 
sects, and  consequently  became  familiar  with  the  Hawaiian  Flora  to  some  extent, 
informed  the  writer  that  he  saw  2  trees  of  this  species  on  Lanai  about  10  years 
ago,  "When  esplorinj;  the  Island  of  Lanai  in  the  year  1910,  from  June  to 
August,  the  writer  failed  to  find  even  a  sign  of  this  tree  any^vhere  on  the  island. 
However,  large  trees  of  apparently  this  species  were  found  by  C.  N.  Forbes  in 
the  Koolau  Mts.  on  Oahu,  and  the  writer  found  a  tree  about  20  feet  in  height  on 
the  lower  slopes  of  Bit.  Kouahiianui.  back  of  Honolulu,  practically  at  the  head  of 
Panoa  Valley.  Its  leaves  were  exceedingly  large,  though  the  last  terminal  ones 
answered  the  description  by  Gray.  It  was  in  flower  and  fruit  and  is  figured  on 
plate  214. 

Mr.  C.  N.  Forbes  described  a  very  interesting  species  from  Kauai  in  the  Wa- 
hiawa  Mts.  where  it  was  eolleeted  by  J.  JI.  Lydgate.  It  has  the  habit  of  growth 
of  a  lobelia.  The  large  flower-heads  are  on  slender  filiform  pedicels.  The 
leaves  are  entire.     It  was  named  by  him  //.  Lydgatei  Forbes. 
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Dcscri|)tioiiH  of  Xew  Species  utlier  than  Trees. 

Lobelioideae, 

Cyanea  pilosa  Gray. 

Var.  densiflora  Rock  var.  nov, 

TiCiivi^^  ol)loiij;-oboviito,  iiimo  iis  in  tlio  speeies;  somewhat  flesliy,  white  or  ailvcrj'  iiiidcr- 
nt'stli,  (iiirk  groeu  ubove;  tlie  hirsute  lU-](i  flowereil  [leiUmcJe  very  sliort,  pedieela  liir- 
eiite;  HoHiM'M  white  or  with  purplish  tinge;  stamina!  column  wliite  glabrous;  anthers  white, 
liii^<ite,  tiie  lower  ones  penieillate  only;  berry  dark  orange  eolorecl,  10-ribbed,  erowneil  by 
tlie  sijiiill  linear  ealjcine  lobes,  sparingly  hispid. 

Hawaii: — Sontherii  slopes  of  Maiuiii  J-om  in  the  forest  baeli  o£  Naalehu,  Kau, 
in  swampy  jungle,  terrestrial,  elevation  -IIHIO  fed;  Howeriiiff  ami  fruiting  Janu- 
ary 9,  ll)i2;  Rock  no.  10001  m  the  nerbaHiim  of  the  Colle-e  of  TI;iwaii, 

Var.  glabrifolia  Rock  var.  nov. 

Herbaceous,  terrestrial,  about  9-10  dm  liigh,  the  stem  strigosely  hispid;  leaves  elliptical 
oblotig,  aeviniinate  at  both  enda,  thin  chartaeeous,  pale  green  above,  paler  underneath, 
iS-'2H  cm  Ti  -o-S  cm,  on  hirsute  petioles  of  2Vi-3  em,  young  leaven  densely  hispid  underneath, 
old  onpB  slabrous  above,  hispid  along  the  midrib  and  veins;  flowers  several  on  a  hirsute 
I'ediiiule  ot  about  7  cm,  bracteato  above  the  middle;  pedicels  (I-30  mm  long,  filiform, 
sliiiiiiisily  i)iKi>i<[  and  bibracteolate  at  the  base;  bracteoles  linear  lanceolatt,,  about  4  mm 
louy;  ciilyx  greenish,  the  ovarian  portion  H  mm,  the  lobes  of  nearly  the  same  lenffth 
(4  iiiTii);  corolla  ({reenish  white,  sparingly  hispid,  2  cm  long;  staminal  column  glabrous, 
whitish,  the  anthers  densely  hirsute;  berry  glabrous,  oblong,  ilark  orange,  crowned  by  tht 
catyciuo  teeth;  seeds  light  yellow. 

Hawaii: — In  dense  swampy  forest  near  Kilaiiea,  elev.  3700  ft.,  but  especially 
nnmeroiis  iii  Sir.  W.  JI.  Gift'ard's  mountain  lot,  Kalanilehiia;  outside  the  fenced 
portion  in  the  forest  it  is  scarce  owins  to  cattle  which  are  allowed  to  ^raze  in 
portions  of  the  forest.  The  plant  is  usually  small  and  can  easily  be  over- 
looked, as  it  grows  in  dense  shaded  places,  hiddiTi  under  the  nnmcroiis  forns 
and  other  foliafje.  Eock  no.  8805,  flowering  iuid  fruitiu!,'  July.  Hill;  Type  in 
Colleire  of  Hawaii  Herbarium. 

Var.  Bondiana  Kock  var.  nov. 

Plant  iibout  H  dm  high,  terrestrial,  stem  hirsute;  leaves  short  petiolate,  coriaceous, 
ovate  oblong,  glabrous  above,  covered  with  a  soft  light  brown  toi'ientum  underneath, 
aonniinate  at  both  ends,  10-14  em  x  3..^-5.5  cm;  peduncles  very  short  3  mm,  few  flowered, 
hirsute,  as  arc  the  pedicels  and  cnlys,  the  lobes  of  the  latter  of  the  same  len<:th  as  the 
ovarian  portion,  linerir;  fdoiver  buds  only)  corolla  purple,  sparingly  hispid;  berry  glabrous 
yellow,  globose. 

Hawaii  :—.MiHMitMi!is  of  Kohiila,  iilioul.  7  mih^s  ahovo  .\wloi,  near  summit  in 
exceednii."Iy  dense  swampy  forest,  altitude  al)(t(it  5001)  feet;  tlowerlmds  and 
fruitiiis  June,  lillO.     Kock,  no.  8727  in  the  herbarium  Collejre  of  Hawaii,  T.  H. 

Named  in  honor  of  Dr.  li.  1).  Bond  of  Kohala  for  many  courtesies  received 
from  him  by  the  author. 
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Var.  megacarpa  Rock  var.  iiuv. 

Plant  fcrept,  terrestrial,  stem  hirsute,  leaves  large,  obovate  oblong,  blunt  at  tlie  apex, 
narrowing  BUfiilenly  into  a  fleshy  petiole  oH  5  cm,  with  few  seattereil  single  liaira  iibove, 
Bparingly  hispid  underneath,  20-22  em  x  S.ij-lO.S  em;  berries  large,  23  mm  in  diameter, 
globose,  crowned  by  the  broadly  triangular  S  tiim  long  calyx  lobes  (flowers  nuitnown). 

Hawaii : — Mts.  of  Koliala  in  swampy  forest  back  of  AVaimea,  aloni>;  the 
Alakahi  gorpe,  elev.  4i'0O  ft.  Only  one  plant  observe*.!;  fniitiiis  Jnne,  1910, 
Rock  no.  8728,  in  the  herbarium,  College  of  Hawaii,  T.  II. 

Cyanea  Bishopil  Rock  sp.  n. 
Cyanea  Kunthiana?  Hillebr.  ¥1.  Haw.  lal.  (1SH8)  2(i^;— Drake  l>el  <'iist.  HI.  Fl. 
Ins.  Mar.  Pae.  VII.  (1892)  219. 
Ilant  Bubherbaceous  woodi  onlj  at  the  liaae  li)  14  Am  high  rirely  br inching  lei\ea 
ciowded  at  the  top  obo\ ate  oblong  bluntli  icuminate  at  the  ipex  grailually  taieriiijj 
into  a  margined  petiole  of  <.a  3  im  lea\es  2U  SO  tm  long  4-7  cm  wide  (measured  at  their 
widest  portion)  aparinglj  hispid  with  scattered  whitish  hairlets  above,  pubescent  unler 
iieath  especially  along  the  lema  and  midrib,  infloresccDee  denech  ciutttred  along  tbe 
stem  immedjately  under  the  leases,  extending  down  for  about  12  Ti  i-n  flowers  numerou* 
on  a  short  hiisnte  many  bracteite  peduncle,  ca  8  mm  in  length  pdlicels  'i  G  mm  when 
with  flowprs  12  mm  when  with  fruit,  bibricteotite  abo-\e  the  middle  biacteoles  linear 
p-ubulate  ca  3  inm  talvx  hirsute  the  Bubjdobose  o%arian  portion  (j  iniu  (aljcme  lobes  as 
long  aa  the  tube  or  longer,  corolla  slender  sometvhit  curbed  3  cm  long  4  mm  wide, 
!  iraute  pale  purple  or  lil-ic  with  whitish  streat  s  lobea  leri  short,  3  4  mm  retiorsely 
dentate  abo\e  the  doisal  sht  extending  one  third  the  length  of  the  tube  ftanuna!  column 
sparingly  hispid  anthers  denseh  co\ertd  with  strigose  ]  a'e  purplish  h^lr  the  loner  ones 
only  penicillate    berrj   auhglobose    deep  orange  ca  S  mm  in  diiin     crowned  bj    tbe  cal^" 

Maui  — Back  ot  Lahama,  West  Alani  4000  it  on  the  nilue  oicrlookinj  Wai 
liiku  eoU  h\  E  F  Bishop  Jan  1871  Slopes  of  llaleikala  wet  forest  betvieeii 
Waikamoi  and  Ilonoraann  guhh,  aton/  Knh  pipe  hue  tiail  m  dense  sMamp\ 
jungle,  elev.  4200  ft.,  west  of  Oliuda,  East  Maui;  frnittnfr  October,  1010;  Rock 
no.  8572;  flowering  May,  1911;  Roek  no.  8806,  IIerliarinm,  College  of  Hawaii. 
Cyanea  stictophylla  Rock  sp.  nov. 
Plant  2  m  high,  erect,  not  blanching;  leaves  20-30  cm  long,  4-4.5  era  wide,  linear 
lanceolate,  bluntly  acuminate  at  both  ends,  narrowing  into  a  petiole  of  2.5-3  cm,  glabrous 
above  and  evenly  punctate  with  glandular  points,  hirsute  underneath  especially  along 
tliB  midrib  and  veins,  with  an  undulate  or  irregularly  notched  margin,  peduncles  axillary  1-3.5 
em  long,  hirteUouB,  braeteate  at  the  apex,  usually  5-flowered,  pedicels  hirtelloiis  7-15  mm 
long,  bibracteolate  below  the  middle;  calyx  green  pubernlous,  ovarian  portion  ovoid,  ealy- 
cine  lobes  triangular  about  2  mm   (flowers  unhnown). 

Hawaii: — Jits,  of  Kaiholena,  in  rain  forest  southern  slopes  of  Manna  Ijoa, 
Kail,  elevation  6000  ft.,  Jan.,  1912 ;  Rock  no.  10055,  shortly  after  flowering  with 
immature  frnits.     Type  in  Ilerbarinni,  College  of  Hawaii.     Tho  plant  belongs 
to  the  group  to  which  Ciiaiiea  pilosa  beloufrs,  to  which  it  is  related. 
Cyanea  aculeatifiora  Rock  sp.  nov. 

Plant  3-7  in  tall  single  stemmed  or  occasionally  branching  not  far  above  the  ground, 
covered  with  leaf-sears  especially  in  the  upper  half;  leaves  at  the  enrls  of  erect  stems, 
large  40-60  em  x  10-20  cm,  thick  and  stiff,  dark  green  above,  lighter  underneath,  the  mid- 
rib as  well  as  the  15  em  long  fleshy  petiole  niuricate;  the  u]iper  side  muricate  at  the 
nrigles  of  tbe  veins,  densely  hispid  underneath;  inflorescence  muricate  throughout  with 
aculejite  tiibercules;  arranged  in  cymes  in  the  axils  of  tbe  leaves,  on  a  common  peduncle  of 
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about  S  cm  with  large  fohaceoHS  biacts  o±  3  4  mi,  the  ultimate  peditels  1  to  l.>  cm; 
calyx  oblonif  -  cm  long  tlie  oblong  Imer  mumatt  lobes  2.0  em  x  0.5  cm;  corolla  dark 
purple,  curied,  miiricate  with  jellon  epiuea,  the  lol-es  bluish  white,  spreading,  niuricate 
on  the  outbide,  atimina]  <olunin  glabrous  purple,  longer  tban  the  5  cm  long  tube,  of  the 
corolla,  antheri  dark  purple,  glabrous,  the  two  lower  penidllate;  style  thickenjiij;  towards 
the  shortly  tnoiobed  hir&nte  stigma,  fruit  unknown 

Maui  — Northwestern  slopes  of  IlaleAkala  m  dense  rain  forest  along  streams, 
or  swampy  {fround,  terrestrial,  from  Waikamoi  to  Honomanu  goi'e'e,  elev.  4000 
ft.;  (lowering  Sept.,  1910,  Roek.  no.  7513,  type  Herb.,  Board  of  Agriculture 
&  Forestry,  T.  11.  It  grows  in  company  with  Clermontia  arborescens,  Cyanea 
hamatifiota  Tetraplasandra  etc  The  ^<mng  plants  are  covered  with  spines 
throa^liout  while  the  tiunk  of  old  ones  is  piickh  only  at  the  base 
Cyanea  hamatiflora  Rock  sjj  n 
1  iant  34  m  high  umimed  gllbrous  erect  not  branchit  g  leases  1  roT  11>  lamcolate 
somcwlnt  acute  broadU  sessile  <it  the  fase  (U  J  m  long  1114  cm  wile  pubeiulouH 
above  pubescent  underneath  milnb  thick  flesly  red  irregularly  serrate  with  callous 
teeth  flowers  on  short  [eluneles  in  the  aula  of  the  leaves  mder  which  they  are  hidden 
!  raits  lanceolate  acuminate  with  a  proinment  median  nerve  pelicels  5  6  mm  with  linear 
lanceolate  braiteoles  at  their  base  caljx  ovate  green  1  1  em  x  b  mm  lobei  of  irregular 
length  the  lower  two  usually  much  shorter  than  the  remaining  three  lanceolate  obtise 
the  lower  12  14  mm  the  upper  15  IS  mm  t:  4  mm  corolla  purplish  red  umlabiate  the 
dorhtl  slit  extenling  more  than  one  third  of  its  length  lobes  sharplv  curve!  at  the  apex 
onl>  thii?l[  in  texture  and  somewhat  hirsute  staminal  column  glabro  is  anthers  sparingly 
h  «p  1  along  the  sutures  the  two  lower  ones  long  pen  cillate  The  whol*"  inflorescence 
e'^iides  a  \erv  (lacid  resinoni  substance  especially  when  witb  ^oung  flowerbuds  which 
adhere  to  the  J-ajer  in  the  Herbarium 

Fruit   obo^ ate  oblong  dark   purplish  rel   10  1''   ribbed     crownel   bi    the   long   caffeine 
lobei   4  (.m  long    '  >  cm  wide    \  irjle  inside    seeds  dark  brown    shinin„ 

Mini  — Slopts  of  Mt  PlaleakaU  elev  4000  ft  m  dense  ram  foiest  between 
Waikamoi  and  Ilonominu  The  plant  is  conspicuous  bj  its  broad  sessile  light 
green  leaves,  which  stand  out  horizontally.  It  grows  in  company  with  Cyanea 
aciileatiflora,  ('lermontia  arborescens,  Cyrtandra  sp.,  Phyllostegia,  Stenogyne,  etc. 

Rock  n.  8514  flowering  Sept.,  1910;  type  in  Herbarium,  Board  of  Agriculture 
&  Forestry,  T.  II. 

Cyanea  Gayana  Rock  s;).  nov. 
Trunk  1.5-3  m  high,  hardly  woody,  erect,  stem  smooth,  not  braiichiiie,  (only  when 
broken)  foliose  at  the  apex,  leases  thick  fleshy,  lanceolate  oblona,  bluntly  acuminate, 
denticulate,  gradually  narrowing  into  a  margined  petiole  of  1  cm,  making  it  appear 
subsessile,  the  lower  portion  entire,  dark  green  abo^e  glabrous  or  puherulous,  veins  and 
midrib  bright  red  thick  fleshy,  lighter  underneath,  and  covered  with  grayish  pubescence; 
peduncles  thick  fleshy,  multi-bracteate  from  the  base,  hispid  strigose,  bearing  flowers 
from  half  its  length  to  the  apex;  pedicels  densely  hirsute  1-1.5  em  long,  bracteate  at 
the  base;  calyx  dark,  hirsute  as  is  the  corolla,  tube  ovate-obconieal,  6-8  mm,  the  lobes 
triangular  dentiform,  4  mm;  corolla,  suberect  magenta-itd  with  darker  streaks,  3-4  cm 
long  by  4  mm  wide,  the  dorsal  slit  extending  to  the  base;  stammal  column  glanrous  as 
well  as  the  antheis,  of  tlie  latter  the  two  lower  onl.v  ]ienicillatei  fruit  o\oid  of  a  glaucous 
color  about  3-1.5  (!)  ein  long,  crowned  by  the  calyeine  teeth. 

Kaiiai : — Monntains  back  of  Waimea,  woods  of  Kaholuamano,  elev.  4000  ft., 
,il<ing  streams  only,  near  Waialae  and  Waiakealoha  on  the  high  plateau  in  com- 
pany with  numerous  other  Lohelioicleae,  Kadua,  Cyrtandra,  Hiliebraiidia, 
VJcrnwrilla  GaudkhaiidU,  ete,  Roek  n.  2463,  flowering  March  10,  1900,  and  n. 
Sopt.,  1!I09.  fniitin-r,    (l)iit  fruits  w-ere  lost,  description  of  fruit  from  notes), 
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Kock,  IdOo,  Howerbuds  Oct.  20,  lUll.  Nniijed  in  tiouor  of  Jlr,  Francis  Giiy  of 
Kauiii  to  whom  the  writer  is  jjreatly  i)uk'bti.'d  for  e-xteiuli'd  hospitality  on  Kanai, 
and  \vitho\it  whose  aid  the  writer  would  liave  been  iiiiiibie  to  make  siicli  a 
thorough  botanical  survey  of  that  part  of  Kauai, 

Type  ill  Tlerbarium,  Board  of  Ajfriculture  and  Forestiy,  T.  il. 
Cyanea  rivularis  Rotk  s  >  n 
V  -,lril  4  till  higb  eteiu  siinjle  or  Lninliiii^  at  tbe  baeo  U  if  wl  tK  t  (li  en  I 
ot  the  toLiRitose  Iriuches  leai  e  lineti  oblong  bliiLth  ipi  ii  mate  it  lioi,h  en  is  reiiate 
or  senate  with  callous  teeth  JO  30  im  long,  bj  3a  cm  wide,  [iibeBient  aboie  deusely 
^ehetj  tomentoBe  nnilerneath,  aod  pile,  on  toineiitose  petioles  of  48  mehes,  whole  in 
floreaience  tomeutoBe  inchiding  the  blue  corolla  pednuele  4  "J  tm  long,  naked  two  tliitds 
of  its  length  inau)  flowered  the  pedicels  1  1  )  cm  bracts  linear  subulate  cilvv  dirit 
]  iirpjish  gceen,  its  teetb  sharply  triaaguljr  corolla  3  cm  long,  lig;lit  (lale  to  nhitisli  with 
lark  Tiltraitnnne  blue  streaks  'veKety  tomentose  with  short  white  hairleti  the  dorsal 
slit  estending  one  third  its  length  curbed  with  a  knob  in  the  bnd  shotvin^  the  tartiuna 
tion  of  the  dorsal  sht  iobes  shoit  staminal  coliinin  glabrous  white  antlers  bright  blue 
sbghtlv  pubestent  at  the  base  onU  the  two  lower  oufJ  |enicillitc  stiiJimtic  lohfs  piibes 
lent  outside  berrv  lark  b  hi  ish  black  globo  e  1  1  5  eii  in  liameter  ciowicl  b\  the  c  ih 
line  teeth    seeds  whitish  large    and  someMhat  minutely  wiinkled 

Kaiiai  — filts  above  '\\  imiei  alons  streanibeds  at  the  hijh  plateau  onh  ehv 
■1-200  ft,  or  more.  The  banl^s  near  the  head  of  Waialae  stream  are  covered 
with  this  species  their  palm-like  stems  gracefully  ivavinj;  in  the  wind.  Also 
near  "Waiakealoha  waterfalls  (Rock  no.  5365,  "Waiakealoha,  Sept.,  1909, 
ftowerinjr,  and  Waialea  stream;  Roek  no.  9010  tiowerin^  and  fruiting 
Oct  15,  1911).  Abundant  in  company  with  Lobelia  Jiypolaiica,  Cyanea 
Ga>)a>ia,  etc, 

Cyanea  atra  libd.  v;ir.  lobata  Knck  v.  nov. 
Erect  sinffie  steiiiiued  with  subeiitire  aii.l  lobed  Icavo-s  |iotioie.  iiior iratf,  (i-T  cm,  leaves 
eoriaceouB,  when  not  lobod  the  margin  is  almost  fringed;  or  lobed  iregularly  deeidy  but 
not  to  the  rhachis;  tuberculate  above,  covered  with  an  olivaceous  tomentura  uaderneath; 
peduncle  longer  than  in  the  species,  3-4  em,  many  flowered  bracts  and  bractlets  as  in 
species;  pedicels  15-18  mm;  calyi  and  corolla  as  in  the  s|iei'io^,  the  stiiniinnl  column  and 
anthers  glabrous. 

aiaui:— i:pper  ditch  frail  Icadinji  from   rUub'lc,  Hovalimi  r.OOO  ft.  lo  Wai- 
kamoi  trulch  iti  dense  rain  forest.      Only  few  jilantw  olisi>rved,  when  in  conipiiuy 
with  Mv.  L.  V.  Tempsky  of  JIakawao,  (Rock  no.  8:>;i7,  f1ovvoriTl^'  October,  1910), 
Clermontia  multiflora  var.  micramha  illxi. 
forma  montana  Rock  f.  n. 
A   shrub  2-3  m  high,   many  branched;   leaves  smaller  than  in   the  variety,  thick   eori- 
Bceoiis.   veins   and   denticulate   margins  pink   as   is   the  petiole;    flowers   somewhat   farjjer, 
jiinkish-purplc,  calyx  lobes  glabrous,  corolla  slightly  hirtellous,  )ii>iliincl''  nsitiilly  2-flowerpri. 
berry  l.o  em  ot  more  long,  not  suliglobose,  but  ovoid  oblong. 

Maui;— On  the  hi<rhest  ridj-'C  leadinj,'  to  Puuknkui.  AVcst  Maui  jrountiiins,  in 
swampy  forest  at  an  elevation  of  4600  ft.  Roek  and  Hammond,  flowcrint:  and 
fruitinff,  Au^nist,  191(1,  no.  S179,  in  Herbarium,  Colle-e  of  Hawaii.  Differs 
from  var.  mkmiUlid  in  tlic  two-fluwered  peduncle  and  in  the  Inrjier  ovoid-obloni; 
fruits, 
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Clermotitia  parviflcra  Gaud,  var.  calycina  Rock  ■ 

A  sliriib;  leaves  as  in  the  species  o 
on  a  peduncle,  ealjx  lobes  subulate  5  m 
gray,  pubescent. 

Hawaii :— High  plateau  of  Kohala  Mts.,  back  of  Waimea  along  Alakahi  ditch 
trail,  elevation  4000  ft.  (Rock  no.  4793,  flowering  July  12,  1909). 

The  plant  has  deeidcdly  the  aspect  of  ('.  parviflora,  bnt  differs  from  it  in  its 
larger  flowers  and  short  calyciiie  lobes. 

Clermontia  Gaudichaudii  llbd. 

Var.  y  singuliflora  Rock  v.  nov. 

A  sliriib   l.-l-S   m   liij;li,  glabrous  throiii^hi 
dark    prominent,   flowers   somewhat   larger   single    on    long 
anthers  glabrous,  the  lower  ones  jienieillate. 

Hawaii:- — Not  uncommon  on  the  northern  slope  of  Mauna  Kea,  Ifamakua,  on 
trees,  usually  Cheirodendron  or  Cibotiiim,  upper  forest  of  Paanhan  \o.  1,  (Rock 
no.  3252,  flowering  June  1909). 

Differs  from  the  species  in  its  single  flowers  and  long  pedicels. 
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'Acacia  Willd.  173 
Koa  Gray  173 
Koaia  Hbd.  177 
Agalma  Miq.  357 
•Aleetryon  Gaertn.  275 

niaerococcHB  Badlk.  277 
•Aleurites  Forst.  S55 

moluceana    (L.)    Willd. 
255 
"Alphitonia   Reisseli.   285 
excelsa  BeisB.  2S5 
AMARANTAOEAE  135 
ANACARDIACEAE    362 
*Anti(Iesina  L.  247 
X  Kapnae  Rock  249 
platyphyllum    Mann  247 
pulvinatum  Hbd.  249 
Apionaema  Nutt.  447,  431 
APOCYNACEAE  407 
AQUIPOLIACEAE  263 
Aralia  L.  361 
ARALIACEAE  336 
*ATtocarpus  Forst.  115 
ineisa  Forat.  115 
Beythea  Endl.  289 
•Bobea  Gaud.  437 
elatior  Gaud.  439 
var.  Molokalenais  Roek 

441 
Hookeri  Hbd.  441 
sandwieensiB  Hbd.  443 
timonoides  Hbd.  445 
Boehmeria  Jacq.  123 
BOEEAGINACEAE  414 
"Broussaisia  Gaud.   151 
arguta  Gaud.    151 
peliueida  Gaud.  152 
Brunelia  Pers.  224 
Burneya   Oham.    et   Sehl. 

Byronia  Endl.  265 
Caesalpinia  L.  181 
CAE8ALPINI0IDEAE 

173 
•Calophyllum  L.  309 
inophylluni  L.  309 
Camirium  O.  Ktae.  2^5 
CAMPANULACEAK   469 
Canthiura  Lam.  437 
CELASTBACEAE  267 
Celastrina  J  Wawra  273 
Cehis  L,  133 
Ceodea  Forat.  145 


obovata  Gaud.  135 

'Cheirortendron  Nutt.  359 

Gaudiehaudii     (DC.) 

Seem.   361 
platyphyllum_(H.  &  A.) 


,.  363 


445 


Chomelia  f  sp.  Wawra 
Chomelia  ?  Gray  443 
*Chtysophylluni  L.  380 

Polynesieum  Hbd.  380 
"Cibotium  Kaulf.  89 
Chamissoi  Kaulf.  93 
Menaieaii  Hook.  91 
*ClaoxyIon  Juss,  253 

sandwieenBB    Mull,-Arg. 
253 
*Clernioiitia  Gaud.  471 


Hbd.  483 
eoerulea  Hbd.  485 
drepanomorplia  Rock 

473 
Gaudichao-Ui    (Gaud.) 

Hbd.  479 
Gaudiehaudii-   Hhft.   var. 

7  slngnliflora  Rock  512 


Rock  477 
Eohalae  Rock  476 
leptoclada  Rock  477 
mutliflora       Hbd.       var. 
micrantha  Hbd.  forma 
montana  RocW  511 
oblongilolia   Hand.   476 
var.    Mauienais    Roelt 
476 
parviflora      Gaud      var. 

calycina  Rock  511 
Peleana  Rock  483 
peraicapfr.lia    Gaud,   475 
tobcrculata  Forbea  485 
Clermontla  genuinae  471 
Clennontioideae  473 
CluBia  L.  215 
Coffea  L.  437,  447,  451 
'Coliibrina  Brongn.  281 
oppoaitifolia  BroBgn.  283 
Colubrina  Fenzl.  285 
C0MP08ITAE  497 


Connarus  f   Mann   210 
'Coproema  Porst.  457 
Qiayana.  Rock  461 
Kanaienaia   (Orav)   Hel- 
ler 463 
longifolia  Gray  465 
montane   Hbd.  459 
pubenB   Gray  463 
rhynchoearpa  Gray  459 
Vontcmps^  Rock  461 
Waimeae  Wawra  465 
Coralladendron    O.    Ktze, 
191 
"Cordia  L.  415 

aiibcordata  Lam.  415 
*Cryptoearya  B.  Br.  149 

Mannii  Hbd.  149 
Orotonea«  243 
CRYPTOOAMIA  89 
*Cyanea  Gaud.  489 

aculeatLflora   Rock  509 
arborea  (Gray)  Hbd.  493 
atra    Hbd.    var.    lobata 

Rock  511 
Bishopil  Rock  70,  509 
Oajraua.  Rock  510 
hamatlflora  Bock  510 
leptostegia  Gray  494 
piloaa  Gray 
var.  Bondlana  Bock 

508 
var.  deneiflora  Rock 

508 
var.  glabrifolla    Rock 

508 
var.  megacaipa    Bock 
509 
rlvnlaria  Rock  511 
stictopbylla  Rock  509 
Gyanea  Gaud.  483 
CYATHEACEAE  89 
Cyathodes  Lab.  365 
Delissea    Gaud.    473,    479, 

483,  493 
Dicksoniae   sp.   autt.   Hk., 

Bk.  89 
DICOTYLEDONEAE    113 
Dipatiax     S'eera.    353,    355, 

357 
Diplomorpha   Meissn.   316- 
317 
'Dodonaea  L.  278 

eriocarpa  Smith  281 
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viscosa  L.  2TS 
Doaonaea  sp.  Del  Cast  277 
•Dracaena  Vandelli  109 
aurea  Mana  109 
Draeo  O.  Ktze.  109 
'Dobautia  Gaud.  499 

laxa  H.  et  A.  var.  pedi- 

cellata  Rock  501 
plantaginea  Gaud.  499 
EBENACEAE  393 
Ebenus  Hiern.  393,  395 
Edwardsia  Saliab.  187 
ELAEOCAKPACKAE   287 
•Elaeocarpus  L.  287 
bifidus  H.  &  A.  289 
EMBBYOPHYTA      ASI- 

PHONOGAMA  89 
EMBRYOPHYTA  SIPHO- 

NOGAMA  96 
EPACKIDACEAE  365 
*Erythrma  L.  189 

raonospeima  Gaud.  191 
Eschweileria  Zlpp.  351 
Eugenia  L.  321,  323 
•Euphorbia  L.  259 

lorifolia      (Gray)      Hbd. 
259 

var.  gracilis  Rock  2f)9 
Roeliii  Forbes  261 
EUPHORBIACEAE  243 
Snphorbleae  243 
Eupritcliardia     O.     Ktee. 
101,  ]03,  104 
•Eurya  Thunb.  308 

saudwicenais  Gray  308 
Entetra.plas(uidra  337 
Evodia  Forst.  215-237 
FagaraL.  193-207 
ELACOUETIACEAE  311 
•Gardenia  Ellis  433 
Brighami  Mann  433 
Reinyi  Mann  435 
Oaatonia  t  Gray  345 
GOODENIACBAE  494 
Gossypium  L.  305,  307 
■Gouldia  Gray  429 
axillaris  Wawra  431 
elongata  Heller  431 
Guettardella  Cbainp.  443 
OUTTIFEKAE  309 
Hedera  L.  361,  363 
Heptapleurum  ^    Wawra 

347 
Heptapler.ru m    Manti    355, 
357 
•Heaperomannia  Gray  -505 

arboreseens  Gray  507 
•Hibiscadelphus  Roek  297 
Oiffardianua  Rock  297 
Hualalaiensis  Roek  301 
WilderianuB  Rock  299 
•HibiseuB  L.  291 

ArnottianuB  Gray  293 
Kokio  Hbd.  295' 
tiliaeeuB  L.  293 
Waimeae  Heller  295 


Hibiscus  L.  302,  307 
*Jlex  L.  265 

sandwicenaia      (Endl.) 
Loea.  265 
Tsonandra  auct  380 
Isora  L.  437 
'Jambosa  DC.  319 

malaecensis   (L.)  P.  DC. 
321 
Jatropba  L.  255 
Kittelia  Reielib.  48!) 
•Kokia  Lewt,  303 

drynarioidea    (Seem.) 
Lewt.  307 

viir.  ianceolata(T,eivt.) 
Roek  307 
Ifoeltii  Lewt.  305 
'Labordia  Gaud.  401 

membranaeea  Mann  405 
molokaiana   Baillon   403 
sesBilis  Gray  406 
tinifoiia  Gray  406 
LAURA  CEAE  149 
LEGUMTNOSAE  173 
LILIACEAE  109 
LivJBtona  f  100,  101 
•Lobelia  L. 

Gaiidichaudii     DC.     var. 
longlbracteata   Rock 

Lobelia  Endl.  47-^,  476 
Lobelia  A  flans,  495,  497 
I^belloideae  469 
LOGANIACEAE  401 
"Maba  J.  K.  &  G.  Forst  393 
Hillebrandii  Seem.  395 
sandwicensia  A.  DC  393 
MaeroehiiuB   Presl.   489 
Mahoe  Hlid.  277 
MALVACRAE  291 
Melaleuca  L.  327 
Melicope   Forat.   235,   237, 
242 
•Metcosideros  Banks  325 
macropua  H.  &  A.  336 
polymorpba  Gaud.  325 
rugosa  Gray  335 

■   ■■  (Heller) 


Rof 


333 
,  Waialealae  Rock 


96 
MORACEAE  JU 
•Morinda  L.  467 
citrifolia  L.  467 
triinera  Hbd.  467 
MoruB  L.  114 
Myonima  Comm.  437 
MYOPORACRAE  425 
'Mvoponim    Bank;^    et    Sol. 
425 


Sandwicenae  (DC.)  Gray 
427 
Myroxylon  Forst,  311-313 
MYBSINACEAE  367 
Myrsine   L.   368,  369,   370, 

375,  377,  379 
Myrsine  Levi.  392 
MYRTACEAE  319 
Nania  Miq,  327-336 
*NeowawTaea  Rock  243 

phyUajitlioides  Rock  245 
'Nothocestruin  Gray  417 

breviflorum  Gray  419 

latifoUum  Gray  421 

longifolinin  Gray  419 

subcordatum  Maun  423 
Nothocnide  Blunie  123 
Nothotetn^lasandra   337 
•Nototrichiuin  Hbd.  139 

sandwicense  Hbd.  141 
NYCTAGINAOEAE  143 
Obbea  Hook.  445 
"Ochroaia  Jusa.  413 

compta  K.  Sch.  414 

sandwicensis  Gray  413 
OchroBia  DC.  409 
Olea  L.  397 
OLE  ACE  AE  397 
Oreodaphne?  Manu  149 
"OBnianthna  Lour.  397 

aandwicensia      (Grav) 
Knobl.  397 
PALMAE  99 
Panax?  DC.  361,  363 
PANDANACEAE  96 
•PandanuB  L.  96 

odoratissimus  L,  97 
FaplUoiiata«  173 
Paritium   A.   St.-Hii.   293 
Pavetta  L.  437 
•Pelea  Gray  211 

aniaata  Mann  229 

auriculaefolia   Gray   219 

Balloui  Rock  228 

barbigera    (Gray)    Hbd. 

elusiaefolia  Gray  215 
cinerea  (Gray)  Hbd.  237 

var,  racemillora'  Kock 
241 
Cookeana  Rock  216 
elliptiea  Hbd  237 
Fawriei  LSvl,    216 
kauaieuBis  Mann  225 
Knudsenii  Hbd.  235 
macropus  Hbd.  227 
niicroearpa  Heller  220 
niolokaienais  Hbd.  227 
multiflora  Rock  233 
orbicnlariB  Hbd,  224 
pseudoonlsata  Rock   227 
rotimdifolia  Gray  226 
sandwicensis  Gray  224 
sapotaefolia  Mann  217 

vnr,  dmnosa  Rock  218 
volcanica  Gray  221 
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Uaaoides     Kock 


1 11     tecnuualis    Ruek 
223 
\\  aiileilae  \\  iwrft  21s 
Wawiaeana  KolK  231 
Zahlljrtickuerl  Bo^k   231 
Perlanus  O   Ktze   123 
•Perrottetia  H   B   K   2b7 
sanftwueosis  Gni  ^b7 
FhyUantbeae  243 
Pmonia  Gaud   R9 
*Pilitiiriis  Wedd.  123 
albidua  Gray  123 
•PiBonia  Plum.  143 
inermiH  Porat.  147 
sandwieensiB  Hbd.  145 
mnbellifera      (Forst.) 
Seem.  145 
PITTOSPORACEAE  153 
"PittoBporum  Banka.  153 
acuminatum  Mann   155 
eanliflonim  Mann  159 
eonfertiflorum  Giny  171 
Oaycuiuin  Kock  WS 
var,  Walalealae  Rock 
166 
glabnim  H.  et  A.  15-^ 
gloraeratiim  Hbd.  1.'i7 
Hawailenae  Hbd.  169 
Hoameri  Rock  161 

var.  lougifolliLm  Bock 
163 
insigne  Hbrl.  169 
Kauaiense  Hbd.  171 
spatkulatiim  Mann  157 
tecminalioWes     Planch. 
Mi<> 
"Plant ago  L. 

parliypbylla  var.  glabri- 
folla  Ropk  77 
•Platydesma  Mann  241 
cam  (I  an  II  latum  Mann  241 
var.    7    inacropliyllum 
Hbd.    forma    coilEk- 
ceum  Rock  S43 
var.    sessilifolla   Rock 
243 
riatvdeama  Hbd.  219 
"PJeptronia  L.  437 

odorata     (Porat.)    F.    v 
M.  437 
Polypoeiium  A.  T>C,.  427 
Poinaderris  Lnbill.  aas 
•Pritcliardia    Seem,    et    H. 
Wendl.   99 
arocina  Becc.  107 
eriophora  Becc.  105 
erioatachja  Becc.  107 
GnHdiekpiKlii  H.  Wendl. 

ion 

Hillebrandi  Becc.  103 


minor  Beei-.  104 
lemota  Bete.  104 
Roekiana  Becc.  105 
'PseudomoruB   Bureau   114 
Brunoniatn      (Endk) 
Bureau  114 
PsjlotrjLhjuni  Bluiiie.  141 
"I'Hcliotrn  L   455 

grandiflora  Maun  457 
hexandra  Mann  455 
birta     (Wawra)     Heller 
457 
*Pteraljxi^  K.  Sch.  407 
macrocarpa     (Hbd.)     K. 
Sch.  407 
•I'terotropia  Hbd.  353 

dipyreiia    (Mann)    Hbd. 


337 

Ptilotus  R.  Br.  141 
Eademachla  Steiidl.  115 
'Kaillardia  Gaud.  301 
arbor ea  Gray  503 
Menzieail   Ciray  505 
struthioloideB  Gray  503 
"RauwolBa  L.  409 

aandwicensis  A.  DC.  409 
*Keyiioldsia  Gray  351 
aandwicenais  Gray  351 
EHAMNACEAE  281 
Rliainnus  L.  2«5 
*EliHa  L.  2fi2 

semialata      Murr.      var. 

Bhytidotus  Hook  f.  441 
EUBIACEAE  428 
BUTACEAE  192 
SANTALACEAB  126 
'Santalum  L.  126 


eltip 


(Jauii.  131 


Prevcinetiannm      Gaud. 
'l27 
var.    Lanalense    Rock 
120 
Haleakalae  Hbd.  133 
pymlariuni  Gray  J33 
SAPINDACEAE  269 
'Sapimliia  L.  271 

Oabueiisis  Hbd.  273 
saponaria  L.  271 
Sapota  Gaertn.  383,  390 
SAPOTACEAE  380 
SAXIFRAGACEAE  151 
Sideroxylou  U  3H1 
aualiiense  Rock  3S7 
var.    aurantium    Rock 
391 


aandwlceriRo    (Ofay)    B 
ct  H.  383 

spatlJiilutiKii  Hbd-  391 


var.     p     denBifiormn 

Hbd.  392 
var.     molokatense 
(Lfvl.)   Roek   392 
*Scaevoia  L,  494 

ChamiHtuniana  Gaud.  495 
glabra  H.  et  A.  495 
proeera  Hbd.  497 
SOLANACEAE  417 
*Solanuni  Ii   423 

Oarteriaunia  Rock  423 
*Sopliora  L.  185 

elirj^opliylla   Seem.   187 
Sponia  Cou:m.  113 
"Strausaia  Gray  4+5 
Faiiriei  L^vl.  449 
bawaiiensis  Gray  451 
HiUebraudll  Rock  4.'>3 
var.     Molokaiensia 
Rock  455 
kaduana    {<'h,    et   Scli.) 

Gray  447 
leptoearpa  Hbd.  449 
longlBslma  Roclt  447 
Mariniana  (Ch.  et  Sch.) 

Gray  451 
oncocarpn  Hbd.  448 
var,     scoriacea    Rock 

449 
var.  subeordata  Rock 
448 
"Styphelia  Sol.  365 

Gray  an  a      (Stscliegl.) 

Rock  366 
tameinmeia  F.  Muel.  365 
*Suttonia  367 


Sand« 


var.  coriaeea  Rock  369 
laiiceolata       (Wawra) 

Rock  379 
Leasertiana      (A.      DC.) 

(A.    DC.) 


ipodocarpa 
(LcivL)   Kock    379 
spatiulata  Rock  370 
volcanica  Rock  371 

var.  laTammRock  371 
Wawraea  Mez,  368 
Suttnuia  Uvi   392 
'■'^yi'yffiH'n  Gaertn.  323 
sandwicense      (Gray) 
Ndz.  323 
Telopia  Sol.  255 
Tenninckia  49.'i 
Ternstroomiopsis  Urb.  308 
"•Tetrapliisandra  Gray  337 
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meianilra  (Hbil.)  Harms 

347 
Oahuensis  (Gray)  Harms 

345 
Waialealae  Eoek  341 
Waiineae  Wawra  339 
THEACEAE  307 
•Thespesia  Corr.  302 

populnea  (L.)  Corr.  302 
THYMRLAEACEAE   315 
Timoniua  DC.  439 
Toxicodendron  L.   262 
•Trema  Lour.  113 

amboineusis  Blnmp  113 
Triplasandra  Seem,  337 


TJLMAGEAE  113 
*Urera  Gaud.  119  i 

Kaalae  Wawra  123  ' 

Sandvicfnsis  Wedd.  119    j 
var.  Kaualensis  Rock 
123  i 

TIRTICACEAE  117 
Valleaia  Ruiz  et  Pa  v.  407 
Villebmnea  Gaud.  119 
Waahingtouia    H.    Wendl. 
101,  lOS,  104 
*WikstroeQiia  Endl.  316 
furcata  (Hbd.)  Rock  319 
oahuenais    (Gray)    Eoek 

316 
sandwicensis  Meisn.  317 
*Xaiithoxylum  L.  192 
Bluettlanum  Rock  201 
dipetftlun'.  Mann  307 
var.     geminlcarpiini 
Eofk  209 


var.  tomentosum  liock 

20!* 
var.  7  Hbd.  210 
Klandiilosuni  Hbd.  197 
hawaiiense  Hbd.  195 
var.    citriodora    Rock 

197 
var.  velutluosum  Eoek 
197 
Kaiiaiense    Gray   199 
Mauiense  Mann  203 

forma  glabnun.  Roelt 
203 
var,  anceps  Rock  205 
forma   petiolulatiun 
Eoek  207 
var.  rigldum  Eoek  205 
Oahuensp  Hbd,  193 
•Xylosma  Forst,  311 

i  Seem.  311 


Hill 


miJii  Wa 


<.  313 
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INDEX  TO  THE  IIAAVAIIAN  AND  ENGLISH  NAMES  OF  TEEES. 

Nan    433,  434 

Naupaha   495 

Nawpaka  fcaoftiici.  .-.495,  497 

N clean    262 

Nenelean    282 

Noni   467 

Jfoni  haahimi 467 

O'a   285 

Ohawai    476,  4S3 

339,  35) 

Ohe  kiiioola   339 

OM  kuleulaaea  351 

Ofte  mdhai   351 

Ohe  fnouto   345 

Ohe  Ohe   337 

Ohio    321 

Ohia  fli  321 

Ohia   ha    321 

Ohia  lehua   325,  33-] 

Olapa    3fil 

Oleiia     465 

Olomea    267 

Olopua    397 

Opuhe    119 

FaiM    323 

PajiahckiU    liio 

Fapala 135 

Fapala  Icepau 145,  147 

Pilo 459,  461,  463,  465 

Fila  Icea    241 

Pilo  vXa    225 

Poola 253 

Pua    39T 

P-aahanui    151,  152 

P^uiiKawe    365 

Puananahonv^    423 

Fuhala     97 

Fukeawe     365 

SandaliBood    127 

ScTeny-pine    97 

Vahea    pple    23^ 

Ukivhi     181 

DIM    '.  .   115 

Waimen    267 

Wanmi 308 

Wolahee    437 

WiUidU    191 


A  1     A 

al.ua 

8 

Ka   a 

1l» 

P(» 

lumak 

«NI 

Kea 

Aa   a    h 

a   kukn 

161 

E  ah 

A         19i 

195 

197 

1HH 

2  1 

Koa 

A 

^  1 

K  a  ka 

AhaUa 

43S 

441 

443 

44') 

Koa  oha 

Aa 

114 

Koa  a 

A    a 

R. 

419 

4^1 

4  H 

Km 

Aka 

31(1 

3t 

319 

Kok 

Akolo 

oii) 

Kok  0  ula 

Alaa 

3K3 

3K7 

Rok  0  k  ok  0 

"93 

Alahee 

43 

Kol.0 

K  9 

Ala 

311 

?M 

^U 

Kola 

Ala    «a 

18 

370    371 

3  3 

3Vli 

A 

303 

Kol  a   laul 

A   i»%a 

21 H 

I  01  ho      448 

449 

451 

Ad 

145 

3 

3«1 

Kot  io  k 

Ba  ta  d  Sandal   ood 

B      dfru 

( 

115 

Kula   noa 

Saa 
Ha}  a 

'4 

249 
479 

Kutu 
Kula 

Sahoa  akama 

4  0 

Bakcaua 

4   i 

Hala 

Ta  la! 

Halaiep 

Han 

Mao 


193    195   19      199 


Jo  I 

IW 

101    103 
104    10 

Maho 

Ma    le 

Ma    ak 

M  h    n 
\llo 

Mole  hana 
Mou  ta      Appl 


4^9    503      05 
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ERRATA. 

Page  76,  line  28,  and  page  79,  line  15,  for  SiyphcUa  imbncata  read  Sfyphciia 

Gray ana. 
Page  97,  line  3  from  bottom,  for  Gynopogon  oHviformis  read  Alyxia  olivacformis. 
Pages  160,  162,  163,  for  longifolia  read  longifolium. 
Page  191,  line  10,  for  monosperum  road  monospermum. 
Page  225,  line  10,  for  Waileale  read  Waialeale, 
Page  231,  line  7 ,  for  Wawreana  read  Wawraeana. 

Page  242,  line  7  from  bottom,  and  page  243,  line  5,  should  read  macrophyllum. 
Page  242,  line  9  from  bottom,  should  read  pallidum. 
Page  243,  line  13,  for  sessilifolia  rea<l  sessUifoliiun. 
Page  252,  for  Mehane  read  Mehame. 

Page  285,  lines  36  and  38,  for  Zizphoides  read  Zlzyphoides. 
Page  295,  lines  19  and  35,  for  Kokia  read  Kokio. 
Page  347,  line  35,  for  8  read  t. 
Page  366,  line  7  from  bottom,  for  Oklo  read  Ohclo. 
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